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Background: Incentive sensitisation theory (T. E. Robinson & Berridge, 1993, 2000) 
posits that the incentive motivational and pleasurable aspects of alcohol use are distinct and 
dissociable processes. While an abundance of research has examined craving (incentive 
motivational) and affective (pleasurable) responses to alcohol, minimal emphasis has been 
placed on the relationship between craving and affective states at specific time points of 
alcohol consumption. Thus, the aim of study one was to examine whether cravings for 
alcohol and the positive affective experience of drinking is dissociable in light and heavy 
drinkers. Attentional bias toward alcohol related cues has been strongly implicated in 
problem drinking behaviours and there appears to be an important link between alcohol-
related attentional biases and cravings for alcohol. While there are numerous studies 
supporting the notion that the content of attention is implicated in alcohol misuse, a growing 
body of research has also suggested that the breadth of attention is also implicated. 
Specifically, the motivational dimensional model has suggested that high motivationally 
intense states may lead to a narrowing of attentional focus, whereas a global focus of 
attention results in a broadening of attentional scope and therefore those in intense craving 
states may experience a narrowing of their scope of attention. Thus, the aim of study two was 
to examine the relationship between alcohol cue-elicited attentional focus and craving. 
Building on this, study three aimed to examine whether a manipulation of attentional focus 
could impact levels of alcohol craving in order to examine whether the relationship between 
attentional focus and motivational state was bi-directional as suggested by Gable and 
Harmon-Jones (Gable & Harmon-Jones, 2011). Furthermore, the construct of mindfulness 
has been shown to explain individual differences in alcohol use and craving and appears to be 
particularly relevant to attentional processes. Mindfulness has also been closely related to 
personality traits such as impulsivity, which is also and important predictor of alcohol use 
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and craving. Thus, a further aim of study two was to investigate whether mindfulness may be 
able to explain the association between personality and alcohol use outcomes (attentional bias 
and craving).  
Methods: In study one, a repeated-measures experimental design was employed with 
a sample of fifty-nine university students (28 light drinkers (AUDIT score < 10), 31 heavy 
drinkers (AUDIT score ≥10)), who completed assessments of craving, and positive affect at 
baseline (Time 1), immediately following consumption of a standard drink of alcohol (Time 
2), and 20 min post consumption (Time 3). Study 2 was a correlational study conducted 
online with 203 participants to examine the associations between impulsivity, punishment 
sensitivity, mindfulness, attentional focus, and craving. Participants completed self-report 
questionnaires online. In study three, 99 participants were randomly allocated to either a local 
manipulation condition or a global manipulation condition. They then completed the same 
self-report questionnaires as in study two. Participants were then presented with an alcohol 
cue followed by an assessment of craving and affect. The attentional manipulation was then 
conducted utilising the Navon Letter task presenting a biased number of local or global trials 
in each of the two conditions. Participants then completed a final assessment of craving and 
affect.  
Results: Study one revealed that, in light drinkers, craving was positively correlated 
with positive affect at all three time points. In heavy drinkers, craving was only correlated 
with positive affect at Time 2. A subsequent profile analysis revealed parallel profiles of 
craving and positive affect over time in light drinkers, but not heavy drinkers. At 20 min post 
alcohol consumption, a moderated regression showed that the relationship between craving 
and positive affect weakened as level of alcohol use increased. The key finding of study two 
was that mindfulness mediated the association between punishment sensitivity and alcohol 
cue-elicited attentional focus. In addition, heavy drinkers reported higher levels of craving, 
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impulsivity, and reward sensitivity than light drinkers; and heavy drinkers also recorded 
significantly lower levels of mindfulness than light drinkers. Finally, in study 3, there were 
no differences in levels of craving from pre- to post attentional manipulation in either 
condition, which did not support the main hypothesis of the study. However, cravings were 
shown to be significantly associated with cue-elicited attentional focus and mindfulness was 
significantly correlated with impulsivity, sensitivity to reward, and sensitivity to punishment. 
Conclusions: These findings suggest that while craving is positively associated with 
positive affect in light drinkers, as levels of drinking escalate, this association dissipates. In 
addition, levels of mindfulness might play a crucial role in explaining how personality traits 
influence attentional processes and cravings underlying alcohol use. 
 14 
Synopsis 
Incentive Sensitisation Theory (IST) (T. E. Robinson & Berridge, 1993, 2000) posits 
that there are two distinct psychological components of reward, termed ‘wanting’ and 
‘liking’, which reflect separate underlying neural systems (Berridge, Robinson, & Aldridge, 
2009). ‘Wanting’ represents the motivational process by which incentive value is attributed to 
drugs and their related cues and is experienced as a craving or desire for drugs/alcohol, 
whereas ‘liking’ represents the hedonic impact of drugs and reflects their subjective 
pleasurable effects (T. E. Robinson & Berridge, 1993). According to IST, it is not the 
pleasurable effects (‘liking’) of alcohol, but the incentive salience (‘wanting’) that is 
implicated in alcohol use problems and addiction. While ‘wanting’ and ‘liking’ are posited to 
be dissociable (T. E. Robinson & Berridge, 1993, 2000), the findings of prior research have 
been inconsistent. It is argued that these inconsistent findings are the result of the varied 
measures utilised to assess these constructs, and this thesis argues for a unified measurement 
(i.e., a single consistent measure) of these two constructs. Specifically, the measurement of 
‘liking’ in prior studies has been varied and inconsistent. Given that Robinson and Berridge 
(1993) define liking as “the subjective experience of a sensation as pleasurable or hedonic...” 
and elucidate that “the term pleasure is used synonymously with the terms euphoria, hedonia 
or positive affective state” (p. 280), this thesis has argued for the positive affective response 
to alcohol consumption to best reflect the construct of liking’. Thus, the initial aim of this 
thesis was to examine whether ‘wanting’ and ‘liking’ for alcohol are dissociable in humans. 
In addition, it has been argued that subjective cravings are merely the conscious 
reflection of underlying unconscious wanting for alcohol, which is the key motivator of 
compulsive drinking (T. E. Robinson & Berridge, 1993). However, the relationship between 
conscious and unconscious craving/wanting remains poorly understood. Attentional biases 
toward alcohol-related cues (i.e., alcohol-related stimuli as more salient than neutral/non 
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alcohol-related stimuli) have been heavily implicated in the unconscious processing of 
alcohol cravings. While there is substantial evidence to suggest that heavy/problem drinkers 
experience a bias in the content of attention, Hicks, Friedman, Gable, and Davis (2012) have 
questioned whether attentional scope – the extent to which one’s attention is focussed on the 
range of stimuli in their field of vision – may also be implicated in hazardous drinking 
behaviour (Kimchi & Palmer, 1982; Navon, 1977). The motivational intensity model 
proposes that motivationally intense affective states constrict cognitive processes in order to 
promote goal-directed behaviour (Gable & Harmon-Jones, 2008; Gable & Harmon-Jones, 
2010; Harmon-Jones, Gable, & Price, 2012). Evidence is now accumulating to suggest that 
high motivationally intense states, such as craving or drug seeking, lead to a narrowing of 
attentional focus whereas states low in motivational intensity result in a broadening of 
attentional focus (Gable & Harmon-Jones, 2008; Gable & Harmon-Jones, 2010; Gable & 
Harmon-Jones, 2011, 2013; Hicks et al., 2012). Thus, it appears that alcohol cues have the 
capacity to produce a narrowed mindset leading to an inability to process the breadth of 
information in one’s environment, which may explain many of the behavioural and cognitive 
deficits observed in problem drinkers (Hicks et al., 2012). To date, only minimal research has 
examined attentional scope with regard to alcohol use. Thus, an additional aim of the current 
thesis was to examine the relationship between attentional focus and craving with regard to 
alcohol use and personality. 
An emerging body of research is examining mindfulness as a multidimensional 
construct that may be particularly relevant to substance use disorders (See Karyadi, 
VanderVeen, & Cyders, 2014; Zgierska et al., 2009). Mindfulness is defined as “paying 
attention on purpose, in the present moment, and nonjudgmentally, to the unfolding of 
experience moment to moment” (Kabat-Zinn, 1990). Studies have examined mindfulness and 
its associated attentional processes with regard to drinking and other substance related 
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constructs (e.g., craving) in community and clinical samples (e.g., Bowen et al., 2009; 
Garland, 2011; Garland, Boettiger, Gaylord, Chanon, & Howard, 2012; Garland, Boettiger, & 
Howard, 2011; Garland, Carter, Ropes, & Howard, 2012; Garland, Froeliger, & Howard, 
2014; Garland, Gaylord, Boettiger, & Howard, 2010; Wupperman et al., 2012). Findings 
from these studies suggest that more mindful individuals display lower levels of cue-elicited 
craving and negative mood as well as faster disengagement from visual alcohol cues. Thus, it 
appears that mindfulness may serve as a protective factor with regard to cravings and alcohol 
attentional-bias. Specifically, this thesis has argued that levels of mindfulness may provide an 
explanation for the relationship between personality (impulsivity and punishment sensitivity) 
and alcohol-related incentive motivational processes of craving and alcohol cue-elicited 
attentional focus. 
Subsequent research in the area of attentional focus (Gable & Harmon-Jones, 2011; 
Ryerson, Neal, & Gable, 2017) has provided initial evidence to suggest that the relationship 
between motivational intensity and attentional focus is bi-directional. The apparent circular 
relationship between motivational intensity and attentional processing has particularly 
important implications for addictive behaviours and their treatment/prevention. As such, it 
seems pertinent to build on the findings of Hicks et al. (2012) that motivation to consume 
alcohol impacts upon attentional breadth by investigating whether scope of attention similarly 
influences motivation to consume alcohol (i.e., craving).  
To address the aims discussed above, this thesis is presented in nine chapters. Chapter 
one begins by providing an overview of incentive sensitisation theory with specific reference 
to the dissociation of ‘wanting’ and ‘liking’ for alcohol in humans. Prior research examining 
the dissociability of ‘wanting’ and ‘liking’ are presented and the assessment of these 
constructs is discussed. 
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Chapter Two introduces alcohol-related attentional biases and describes the different 
measures used in the assessment of attentional bias. Prior studies examining attentional bias 
for alcohol are also presented and interpreted.  
Chapter Three will introduce attentional focus, which reflects a specific type of 
attentional bias particularly relevant to appetitive behaviour. The motivational dimensional 
model (Gable & Harmon-Jones, 2010) will be described to explain the link between 
motivated behaviour and breadth of attention with reference to craving. 
Chapter Four will discuss the relevance of mindfulness to cravings and personality in 
the context of alcohol use and problem drinking. The link between mindfulness and 
attentional processes will also be addressed.  
Chapter Five presents the aims of the thesis. More specifically, this chapter will 
describe how each study will address these key aims and hypothesis for each study will also 
be provided. 
Chapter Six will present the first study of this thesis. Study one employs a repeated-
measures design to examine changes in craving and affect across three time-points of a 
drinking episode. Analyses were conducted to investigate whether these two components are 
dissociable in light and hazardous drinkers. 
The second study of this thesis is presented in Chapter Seven. This study employed a 
correlational design examining the associations between personality, mindfulness, craving 
and attentional focus. Specifically, a path model was proposed to examine whether 
mindfulness mediates the association between aspects of mindfulness and craving and 
attentional focus. 
In Chapter Eight, the third study of this thesis is presented. This study employed an 
experimental methodology to explore the impact of a manipulation of attentional focus on 
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levels of alcohol craving following exposure to an alcohol cue. Further, this study 
investigated the relationships between mindfulness, personality, attentional focus and alcohol 
use.  
A general discussion of the integrated study findings is provided in Chapter Nine. 
This chapter will present the major findings across the three studies, and discuss how these 
findings contribute to the literature. The clinical and research implications of this thesis will 
be discussed, as will the limitations, and directions for future research.  
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1. Prominent theories of addiction: Incentive Sensitisation Theory 
Overview 
Most people experiment with potentially addictive drugs at some point in their lives, 
yet relatively few develop substance use disorders. Addiction entails a compulsive pattern of 
drug-seeking and drug-taking behaviour that occurs at the expense of most other activities, 
and in the face of adverse consequences (Adinoff, 2004; Franken, 2003; T. E. Robinson & 
Berridge, 2000; Tiffany, 2010). Thus, recent research has focussed on gaining an 
understanding of why only certain individuals transition from casual drug use to addiction, 
and why once addicted, it is so difficult to cease drug use.  
Most traditional models of addiction posit that individuals with a substance use 
disorder are motivated to take drugs by either the desire to experience the pleasurable effects 
of the drug (e.g., Stewart, de Wit, & Eikelboom, 1984) or the desire to avoid the unpleasant 
effects of withdrawal (e.g., Wikler, 1948). There is now substantial evidence to suggest that 
these positive and negative reinforcement models are insufficient in explaining the 
complexities of addiction (Berridge, 2009; Berridge et al., 2009; T. E. Robinson & Berridge, 
2000, 2008). Specifically, although people may initially be motivated to take drugs because 
of the pleasant affective state that result, research has shown that there is often a poor 
correlation between the subjective pleasurable effects of drugs and drug-taking (See T. E. 
Robinson & Berridge, 1993, 2000, 2003, 2008; T. E. Robinson & Flagel, 2009). Furthermore, 
whilst the avoidance of withdrawal may motivate drug-seeking and drug-taking in some 
instances, there is little association between the degree of physiological withdrawal 
associated with a drug and the motivation to take the drug (T. E. Robinson & Berridge, 1993, 
2000, 2003). Thus, it has been argued that neither the desire to experience the pleasurable 
effects, nor the avoidance of withdrawal symptoms, is adequate as an explanation for the 
development and maintenance of addictive behaviour (T. E. Robinson & Berridge, 1993). 
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In response to the shortcomings of positive and negative reinforcement explanations 
of addiction, Robinson and Berridge (1993) have proposed an incentive sensitisation theory 
(IST). The distinguishing aspect of IST is that addiction involves at least two distinct 
psychological processes based on separate underlying neurobiological systems, which 
Robinson and Berridge (1993) have termed: ‘wanting’ and ‘liking’. ‘Wanting’ represents the 
motivational process of incentive salience attribution and is experienced as desire or craving 
for drugs. Incentive salience attribution is the process by which particular stimuli are 
endowed with rewarding properties, and therefore become attention-grabbing, attractive, and 
able to exert motivational control over behaviour. On the other hand, ‘liking’ represents the 
hedonic (affective) impact of drugs and reflects their subjective pleasurable effects. IST 
posits that ‘wanting’ and ‘liking’ are mediated by different neural systems, and that only the 
neural system that regulates ‘wanting’ is sensitised as a result of ongoing drug use. 
Subsequently, with the progression of addiction, there is an escalation in drug ‘wanting’ but 
not ‘liking’; as such, a dissociation between ‘wanting’ and ‘liking’ develops. 
Whilst much animal research has provided support for this view, there is, at present, 
limited support from human studies. Few studies have investigated the incentive motivational 
aspects of addiction alongside the affective experience. In the existing human studies, 
inconsistent findings have been reported; arguably due to the use of inappropriate measures 
of ‘wanting’ and ‘liking’. Additionally, remarkable individual differences in susceptibility to 
‘wanting’ have been found (T. E. Robinson, 1988), and it seems that the factors that render an 
individual prone to excessive ‘wanting’ (e.g., age and sex differences, impulsivity) are also 
likely to contribute the development of addiction (T. E. Robinson & Berridge, 2003, 2004, 
2008). Only a limited amount of research into individual differences in ‘wanting’ has been 
undertaken, with little understanding of the role of personality factors in the development of 
excessive ‘wanting’.  
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The personality trait of impulsivity has been shown to be a strong predictor of level of 
substance use and substance use problems (e.g., Baker & Yardley, 2002; La Grange, 
Hojnowski, & Nesterova, 2007; Hair & Hampson, 2006), and thus, may be implicated in the 
development of excessive ‘wanting’. Initial support for this notion is provided by recent 
studies showing an association between impulsivity and drug-induced limbic dopamine 
release (Boileau et al., 2003; Leyton et al., 2002; Riccardi et al., 2006), and more specifically, 
a link between impulsivity and drug-induced dopamine sensitisation (Boileau et al., 2006). 
However, impulsivity is acknowledged to be a multidimensional trait, comprising at least two 
distinct factors (Dawe et al., 2007). Thus, with regard to ‘wanting’, there is likely to be a 
complex interaction of impulsivity factors at play. Consequently, further examination of the 
relationship between the different impulsivity factors and excessive ‘wanting’ is warranted.   
This purpose of this chapter is to provide a detailed explanation of the psychological 
and neurobiological aspects of the Incentive Sensitisation Theory of addiction. The 
dissociation of ‘wanting’ and ‘liking’ will be a specific focus in this thesis, and therefore will 
be examined in detail with reference to recent studies that have analysed these components of 
the theory. The shortcomings of the measurement of ‘wanting’ and ‘liking’ in prior research 
will be examined, and suggestions for appropriate assessment of these constructs will be 
provided.  
Incentive Sensitisation Theory 
According to incentive sensitisation theory (T. E. Robinson & Berridge, 1993, 2000, 
2008), addiction is the result of changes in the brain caused by repeated exposure to 
potentially addictive drugs. The nature of these drug-induced neuroadaptations is to 
“sensitise” certain brain systems. The term sensitisation is used to refer to an increase in the 
effect of a drug following its repeated administration. The neural system that is posited to be 
sensitised by repeated drug use is the mesolimbic dopamine system. The mesolimbic 
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dopamine system is implicated in motivation and reward (Berridge, 2007; Franken, Booij, & 
van den Brink, 2005; Kalivas & Stewart, 1991) and is believed to mediate the psychological 
process of incentive salience attribution. Incentive salience attribution is the process by which 
particular stimuli are endowed with rewarding properties, and therefore become attention-
grabbing, attractive, and able to exert motivational control over behaviour. Sensitisation of 
the mesolimbic system leads to drugs and drug-related stimuli being imbued with excessive 
incentive salience, resulting in the experience of intense cravings that lead to compulsive 
drug-seeking and drug-taking. Thus, addiction is argued to be the consequence of excessive 
‘wanting’ (T. E. Robinson & Berridge, 1993, 2003, 2008). 
Importantly, repeated drug use is believed to result in a sensitisation of only the neural 
system that mediates the motivational process of incentive salience attribution (‘wanting’), 
and not the neural system underlying the pleasurable or euphoric effects of drugs (‘liking’) 
(Berridge et al., 2009; T. E. Robinson & Berridge, 1993). ‘Liking’ is believed to be regulated 
by hedonic hotspots in the limbic prefrontal cortex, that do not appear to undergo 
sensitisation (Berridge & Robinson, 2016). Subsequently, addiction is proposed to be 
characterised by an escalation in drug ‘wanting’ which is not accompanied by an increase in 
drug ‘liking’. With the development of addiction, levels of craving for drugs increase, whilst 
the pleasure experienced from taking drugs does not increase, and may actually decrease. 
Accordingly, with the progression of addiction, the dissociation between ‘wanting’ and 
‘liking’ gradually increases. Thus, whilst the pleasurable effects of drugs, no doubt, play an 
important role in motivating initial substance use, persistent use is believed to be motivated 
by the incentive salience attribution process (‘wanting’). For example, the pleasurable effects 
of alcohol, such as social enhancement and relaxation, often motivate early drinking 
behaviour. However, with repeated ongoing use, certain individuals begin to experience 
intense cravings without the previously associated feelings of relaxation and social 
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enhancement. Thus, in addicts, the intense desire to drink is no longer associated with 
pleasure or enjoyment, and problem use often continues in the face of severe negative 
consequences, such as the loss of a job and family breakdown.   
‘Wanting’ and ‘Liking’ 
Animal studies have provided the primary evidence in support of a dissociation of 
‘wanting’ and ‘liking’ (Kalivas & Stewart, 1991; T. E. Robinson & Becker, 1986), whilst 
relatively little parallel research has been undertaken with humans. Yet, some recent studies 
have demonstrated both neural and behavioural sensitisation to addictive drugs in humans 
(Boileau et al., 2006; Boileau et al., 2007; Evans et al., 2006; Leyton, 2007; Leyton et al., 
2002; Strakowski & Sax, 1998; Strakowski, Sax, Setters, & Keck Jr, 1996). More 
specifically, several studies (Goldstein et al., 2010; Hobbs, Remington, & Glautier, 2005; 
Lambert, McLeod, & Schenk, 2006; Ostafin, Marlatt, & Troop-Gordon, 2010; Willner, 
James, & Morgan, 2005) have investigated the main distinguishing tenet of IST - that the 
pleasurable effects of drugs (‘liking’) can be dissociated from the incentive motivational 
effects (‘wanting’). However, results from these studies have been mixed, providing only 
limited support for this tenet of IST in humans.  
Support for the separability of wanting and liking was demonstrated in a study by 
Leyton et al. (2002), where amphetamine-induced dopamine release was associated with self-
reported drug ‘wanting’ but not self-reported mood elevation (‘liking’) in a sample of eight 
healthy men. In addition, in a study of at-risk drinkers, self-reported ‘wanting’ and ‘liking’ 
for alcohol were not significantly related, and ‘wanting’ predicted variance in level of alcohol 
use over and above that accounted for by ‘liking’ (Ostafin et al., 2010). Further, ‘liking’ was 
shown to predict alcohol consumption in inexperienced drinkers (i.e., drinking for less than 3 
years) but not in experienced drinkers (i.e., drinking for more than 8 years). However, whilst 
longer drinking experience was associated with a decreased relationship between liking and 
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level of alcohol consumption (in support of IST) it was not associated with an increased 
relationship between ‘wanting’ and consumption (incongruent with IST) (Ostafin et al., 
2010).  
A further study with 174 non-clinical drinkers could not dissociate ‘wanting’ and 
‘liking’ (Willner et al., 2005). In line with IST, ‘wanting’ increased as a function of level of 
alcohol use, whilst, contrary to IST, ‘liking’ (as measured by the positive reinforcement 
subscale of the Desires for Alcohol Questionnaire) was also shown to increase along with 
level of use. In order to examine whether higher ‘wanting’ compared to ‘liking’ scores could 
be identified in heavy drinkers (as defined by the UK Department of Health Guidelines) 
alone, difference scores (i.e., the difference between wanting and liking scores) were 
calculated for each individual. However, there was no evidence to suggest that heavy drinkers 
experienced greater ‘wanting’ than ‘liking’.  
It is argued here that these inconsistent findings may stem from a lack of consensus in 
how the constructs of ‘wanting’ and ‘liking’ are best measured. Currently, there are no 
standardised measures of ‘wanting’ and ‘liking’; and as a consequence, no two studies have 
employed the same ones. In addition, it is argued that there are fundamental problems with 
many of the measures that have been utilised in prior research. Specifically, the construct of 
‘liking’ has been inconsistently defined, whilst the subjective approach to the measurement of 
‘wanting’ also appears problematic. 
The next section will focus on the definitions of ‘liking’ and ‘wanting’ as specified in 
the Incentive Sensitisation Theory of addiction. Further, the measures used to examine 
‘wanting’ and ‘liking’ in prior research will be critiqued and the most appropriate method for 
assessing these two constructs will be proposed. 
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‘Liking’ for Alcohol 
Robinson and Berridge (1993) define liking as “the subjective experience of a 
sensation as pleasurable or hedonic...” and elucidate that “the term pleasure is used 
synonymously with the terms euphoria, hedonia or positive affective state” (p. 280). 
However, it is argued that the measures of liking that have been employed in previous IST 
studies with alcohol may not truly reflect this definition.  
Two studies (Hobbs et al., 2005; Ostafin et al., 2010) assessed ‘liking’ by evaluating 
the pleasantness of the taste of alcohol. For example, Hobbs et al. (2005) assessed ‘liking’ for 
alcohol in light and heavy drinkers with a taste test in which participants were asked to taste 
and then provide ratings for the taste of different flavours (including apple juice, water, a 
10% ethanol solution, and a .2% solution of Tween). Whereas ‘liking’, as defined by IST is 
posited to represent the euphoric or pleasurable experience that results from the consumption 
of alcohol, these studies appear to be incorrectly interpreting ‘liking’ for alcohol as the 
pleasantness of the taste of alcohol. It is argued here that the euphoric feeling that comes 
from drinking alcohol and the pleasantness of the flavour of alcohol are two independent 
experiences. That is, the neurobiological action of alcohol in activating systems associated 
with pleasure should be unrelated to the subjective taste of the beverage. Thus, whether the 
individual experiences a pleasant or aversive taste sensation following the consumption of 
alcohol is argued to no be an indication of ‘liking’ (as defined by IST) that is a specific 
process facilitated through the neurobiological action of alcohol. 
This distinction is particularly important considering that ‘liking’ is proposed to 
represent the first stage in the overall development of incentive motivation, operating as the 
trigger that activates the subsequent processes of associative learning and incentive salience 
(T. E. Robinson & Berridge, 1993). As the taste of alcohol is not generally viewed as pleasant 
in the early stages of use, it is unlikely to reinforce initial ongoing use. However, the euphoric 
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or pleasurable feelings that alcohol induces appear much more likely to be what motivates 
inexperienced drinkers to continue drinking, which is consistent with the contention of IST. It 
would therefore be expected that the appreciation or enjoyment of the taste of alcohol is 
something that is likely to develop along with greater levels of consumption. Interestingly, 
this is exactly what was found in the Hobbs et al. (2005) study described above. These 
authors found a significant correlation between alcohol consumption and pleasantness rating 
(of the flavour of alcohol); suggesting that higher pleasantness ratings for alcohol were 
associated with heavier drinking. Whilst this finding is as expected, it is argued that the 
measure of ‘liking’ utilised in this study is not appropriate for the assessment of ‘liking’ 
according to IST. As such, when assessing liking for alcohol in a test of IST, it is crucial that 
the measure captures ‘liking’ for the hedonic effects of alcohol as opposed to liking for the 
flavour of the drink. 
An alternative method to measure ‘liking’ was employed by Willner et al. (2005). 
These authors utilised the positive reinforcement subscale of the Desires for Alcohol 
Questionnaire (Love, James, & Willner, 1998) as their measure of ‘liking’. This measure is 
argued to represent anticipated liking for alcohol and includes items such as, “Drinking now 
would make the good things in my life appear even better”. On the surface, this measure 
would appear to provide a good reflection of ‘liking’, as expectancies regarding the 
anticipated effects of alcohol would appear to reflect past experiences with alcohol. That is, if 
an individual has experienced euphoria or pleasure as a result of consuming alcohol, it is safe 
to assume that they will expect similar experiences from future alcohol use. However, 
research suggests that, under many circumstances, individuals inadequately anticipate the 
hedonic quality of future experiences (Schooler & Mauss, 2010). Generally, it has been 
shown that individuals have a tendency to possess unrealistic positive expectancies, such that 
they foresee future experiences to be more positive than those past or present in the absence 
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of any actual support for such an expectation (M. D. Robinson & Ryff, 1999). Accordingly, 
an expectancies measure for the assessment of liking may therefore result in participants 
overestimating the actual hedonic pleasure they derive from consuming alcohol. 
It is argued here that ‘liking’ is a more complex construct than previous studies have 
suggested. Considering the interpretational inconsistencies surrounding the construct of 
‘liking’ and limitations of previously utilised measures, further exploration of ways to 
understand and assess ‘liking’ is warranted. Given that ‘liking’ is proposed to represent the 
hedonic impact of drugs/alcohol, the extent to which individuals experience a positive 
affective state in response to the presentation of alcohol is argued to provide the most 
appropriate means of assessing ‘liking’. Specifically, the current thesis will focus on 
momentary positive affect as best reflecting the subjective conscious experience of liking. 
Consistent with affective models of motivational processes, high arousal affect descriptors 
(e.g., excited, tense) best reflect fluctuations in appetitive and aversive functioning (Watson, 
Wiese, Vaidya, & Tellegen, 1999). Thus, the studies in this thesis will utilise high arousal 
affect descriptors in the assessment of liking. Prior studies have utilised visual analogue 
scales to assess affective states during alcohol cue reactivity studies, and this measurement 
has been shown to be sensitive to changes in affect (Kambouropoulos & Staiger, 2004, 2009). 
‘Wanting’ for Alcohol 
Similar to ‘liking’, the assessment of ‘wanting’ also appears to suffer measurement 
issues. Studies which have tested both ‘wanting’ and ‘liking’ for alcohol in humans have 
generally employed subjective measures of craving or ‘urge to drink’ to assess wanting 
(Hobbs et al., 2005; Ostafin et al., 2010; Willner et al., 2005). For example, studies utilising 
subjective assessments of craving ask participants to respond to questions such as “How 
much do you want to drink alcohol right now?” (Kambouropoulos & Staiger, 2004; Staiger & 
White, 1991). However, it appears that this type of assessment may not be the most 
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appropriate method for quantifying ‘wanting’. According to IST, the attribution of incentive 
salience (‘wanting’) is not a conscious process; therefore the subjective experience of craving 
is merely an individual’s interpretation of the outcome of that process (T. E. Robinson & 
Berridge, 1993). Research into introspection and self-report suggest that humans may have 
little direct access to the nature of their psychological processes, and therefore subjective 
measures of unconscious processes are likely to suffer from contamination (Nisbett & 
Wilson, 1977).  Furthermore, whilst the outcome of the incentive salience attribution process 
can be translated into conscious experience (craving), conscious craving is not required for 
incentive salience to impact upon behaviour (T. E. Robinson & Berridge, 1993). As such, 
‘wanting’ has the power to prompt and direct behaviour in the absence of conscious craving. 
That is, as addiction escalates, the urge to drink becomes automatic and unconscious such 
that addicts often find themselves seeking out alcohol without any conscious awareness of 
wanting to drink. Thus, subjective measures of craving are unlikely to accurately and entirely 
reflect ‘wanting’.  
Aberrant attentional processing of drug-related cues has been implicated in the 
incentive salience attribution process, and it is argued that the assessment of such processes 
may provide a more objective and comprehensive account of ‘wanting’.  According to IST, 
incentive sensitisation transforms the brain’s neural representations of drug-related stimuli 
into attractive and wanted incentives that grab attention. Consequently, incentive 
sensitisation is proposed to produce a bias of attentional processing toward drug-related 
stimuli (T. E. Robinson & Berridge, 1993, 2000, 2003). That is, drug-related stimuli come to 
be particularly salient and able to capture the attention of substance users. Thus, the degree to 
which drug cues command attention may provide an objective index of the extent to which 
this incentive salience mechanism is being activated by these cues (Field, 2006).  
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Summary 
In response to the shortcomings of previous theories of addiction, Robinson and 
Berridge (1993) developed the IST. The key aspect of IST that distinguishes it from previous 
models is the proposition that ‘wanting’ and ‘liking’ for drugs can be dissociated, and that 
addiction is the result of excessive ‘wanting’ that is not accompanied by an increase in drug 
‘liking’. This theory has been well-supported by animal studies, however, at present, research 
with humans has provided only limited support for the dissociation of ‘wanting’ and ‘liking’. 
It is argued here that the inconsistent findings from human studies may be the result of a lack 
of validity in the measurement of ‘wanting’ and ‘liking’. It appears that ‘liking’ is a more 
complex construct than previous studies have suggested. Given the interpretational 
inconsistencies surrounding this and limitations of previously utilised measures, further 
exploration of ways to understand and assess ‘liking’ is warranted.  With regard to ‘wanting’, 
prior studies have generally utilised self-report measures of craving or urge to drink. 
However, as the incentive salience attribution process has the potential to influence behaviour 
without the experience of conscious craving, such self-report measures may not entirely 
reflect ‘wanting’. Attentional processing of drug-related cues has been implicated in the 
incentive salience attribution process, and the assessment of such processes may provide a 
more objective and comprehensive account of ‘wanting’.  
Thus, the next chapter will provide a detailed introduction to attentional bias research, 
including a summary of the most popular measures of attentional bias. Research examining 
the relationship between attentional bias and craving will also be presented.    
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2. Individual differences in Incentive Sensitisation and Craving 
Overview 
Research has shown that there are remarkable individual differences in susceptibility 
to incentive sensitisation (T. E. Robinson, 1988). Robinson and Berridge (2008) mention that 
“repeated exposure to addictive drugs can, in susceptible individuals, lead to persistent 
changes in the neural system that mediates the incentive salience attribution process”. The 
nature of these neuroadaptations is to render this neural system hypersensitive to the effect of 
drugs. Whilst some individuals are extremely prone to sensitisation, others remain resistant. 
Thus, factors that assist in explaining individual variation in the motivation to seek out and 
consume alcohol are of particular interest when considering drinking behaviours.  
This chapter will investigate particular individual difference variables that have been 
shown to be specifically relevant to alcohol use. The chapter will begin by introducing 
attentional bias in the context of alcohol use and cravings and the different components of 
attention will be examined. The major measures of attentional bias used in prior alcohol use 
research will be described and the extensive body of prior research in the area will be 
presented. It will be argued that individual variation in attentional processes might be a 
critical factor in understanding differences in susceptibility to incentive sensitisation.  
The next section will introduce some key rat studies examining individual differences 
in incentive sensitisation, with a particular focus on the concepts of sign- and goal-tracking. 
Sign- and goal-tracking refer to behaviours seen in rats in response to reward learning and 
appear to be related to impulsive behaviours in humans. Thus, the role of impulsivity and 
related personality traits will be discussed as they relate to incentive sensitisation and craving.  
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Attentional Bias 
A considerable number of studies have investigated attentional bias in addiction 
(Bradley, Field, Healy, & Mogg, 2008; Cox, Yeates, & Regan, 1999; Fadardi & Cox, 2006; 
Field, Christiansen, Cole, & Goudie, 2007; Field & Quigley, 2009; Noël et al., 2006; 
Vollstädt-Klein, Loeber, Von der Goltz, Mann, & Kiefer, 2009). Utilising several different 
experimental paradigms, studies have demonstrated that substance users suffer from biases in 
selective attention towards drug-associated stimuli. The section will describe the most 
popular measures of attentional bias along with the different aspects of attention. The large 
body of research into the association between problem drinking and aberrant attentional 
processing will then be examined. Finally, studies examining the relationship between 
cravings for alcohol and attentional bias will be discussed with reference to incentive 
sensitisation theory.  
The addiction Stroop task (Cox, Fadardi, & Pothos, 2006), and the dot probe task 
(MacLeod, Mathews, & Tata, 1986) are the most commonly used tests of attentional bias and 
will be described in detail in the following sections. 
Stroop Task 
The Stroop task (Stroop, 1935) has been used extensively to assess attentional 
processes. In the original form of the test, participants were presented with colour words (i.e. 
the names of colours) printed in different colours of ink. The word meaning and ink colour 
could be either congruent (e.g. the word red printed in green ink) or incongruent (e.g. the 
word red printed in red ink). Participants were required to name the colour of the ink in which 
a word was printed, whilst attempting to ignore the semantic content of the word. Studies 
have consistently found that participants take longer to identify the colour of the word if the 
semantic content of the word conflicts with the print colour as opposed to when the meaning 
of the word is compatible with the print colour (See MacLeod, 1991). This phenomenon has 
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been named the Stroop effect. As people are well-practiced at reading, this process is 
generally automatic, whereas colour-naming is not. Thus, the Stroop effect is said to occur as 
the tendency to automatically read the word interferes with the task of naming the ink colour 
of the word (Stroop, 1935). Based on the original Stroop task, the emotional Stroop task 
requires participants to colour-name words that differ in their level of emotional impact. 
Studies have shown that participants are slower to colour-name words that relate to areas of 
specific concern for that individual (See MacLeod, 1991). For example, anxious individuals 
are slower to colour-name threatening words (e.g. ‘cancer’) than matched neutral words, but 
this effect is not seen in non-anxious individuals. Whilst the emotional Stroop task elicits a 
similar behavioural outcome to the classic Stroop task (i.e. slower reaction times to certain 
words), different mechanisms of interference are at play. The emotional Stroop effect is not 
the result of a conflict between the meaning of the word and the ink colour, but appears to 
capture attention and slow response times due to the emotional relevance of the word for the 
individual. 
The addiction Stroop task is a specific form of the emotional Stroop task that has been 
widely utilised in the assessment of substance-related attentional bias. Each trial of this 
computer task consists of a single word (drug-related or neutral) being displayed in colour on 
the computer screen. Participants are required to name the colour of the word whilst ignoring 
its semantic content. Studies have consistently shown that addicts record slower colour-
naming reaction times to words relating to their addiction (e.g. cigarette) than to matched 
neutral words (e.g. tablespoon) (Cox et al., 1999; Fadardi & Cox, 2006; Field et al., 2007). 
Slower response times to report the colour of drug-related words compared to neutral words 
are considered an indication of substance-related attentional bias. It is thought that slower 
response times on substance-related versus neutral trials is the result of interference from the 
emotionally-relevant semantic content of the word, which, in turn, impairs colour naming 
 33 
(Cox et al., 2006). However, several alternative explanations for this phenomenon have been 
proposed. For example, slower colour naming of words could be the result of an attempt to 
prevent elaborative processing of substance-related words (Klein, 2007), or a general slow-
down in cognitive processing as a consequence of cravings induced by exposure to 
substance-related words (Algom, Chajut, & Lev, 2004). These alternative explanations for 
Stroop interference suggest that this slower colour-naming reactions may not be the result of 
an attentional bias per se, but may be the result of an attempt to suppress an attentional bias, 
or the consequence of a general slowing of cognitive processing due to the experience of 
intense craving (Field & Cox, 2008). The uncertainty surrounding the interpretation of Stroop 
task results suggest that alternative methods of attentional bias assessment may be more 
desirable.  
In addition, with the Stroop task, both anxiety disorders and substance-related 
disorders appear to be characterised by an identical pattern of attentional bias (Field, 2010). 
That is, individuals with both of these disorders are slower to colour-name words that relate 
to their disorder than they are to colour-name neutral words. However, studies utilising the 
dot probe task suggest that the attentional bias displayed by those suffering from anxiety 
disorders is qualitatively different from that exhibited by substance abusers (Field, 2010). It is 
the capacity of the dot probe task to discriminate between different aspects of attention that 
renders it the superior instrument for assessing attentional bias in substance abuse. 
Dot Probe Task 
The dot probe task (MacLeod et al., 1986) is an alternative measure of attentional bias 
in addiction that has been employed in numerous recent studies (Bradley et al., 2008; Field, 
Eastwood, Bradley, & Mogg, 2006; Field & Quigley, 2009; Noël et al., 2006; Vollstädt-Klein 
et al., 2009). In the dot probe task, pairs of substance-related and neutral pictures/words are 
presented side by side on a computer screen for a predetermined period of time. The stimuli 
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then disappear and a dot probe immediately appears in the location of either the substance-
related or neutral stimulus. Participants are required to respond as quickly as possible to the 
probe. People respond faster to probes that appear in regions of a visual display in which they 
are attending than regions to which they are not attending (Posner, Snyder, & Davidson, 
1980). Thus, an attentional bias for drug-related stimuli is therefore inferred when individuals 
respond faster to probes replacing drug-related stimuli than those that replace neutral stimuli. 
Utilising the dot probe task, attentional biases towards drug-related stimuli have been 
identified in users of many different substances of abuse. For example, attentional bias has 
been found for alcohol-related pictures in heavy social drinkers (Field, Mogg, Zetteler, & 
Bradley, 2004; Townshend & Duka, 2001), drug-related pictures in opiate addicts (Lubman, 
Peters, Mogg, Bradley, & Deakin, 2000), smoking related pictures in tobacco smokers 
(Ehrman et al., 2002), cannabis-related words in recreational cannabis users (Field, Mogg, & 
Bradley, 2004). It appears that attentional bias is a common feature of substance abuse across 
a variety of substances, and thus a common mechanism may be responsible. Given that IST 
proposes that a common neural system is sensitised by many addictive drugs (T. E. Robinson 
& Berridge, 1993), and this neural system is implicated in the attribution of incentive salience 
to drug-related cues, it is noteworthy that attentional bias is observed with many addictive 
drugs. However, in order to elucidate the processes at play in drug-associated attentional bias, 
it is critical to consider the different aspects of selective attention. 
Initial Orienting Versus Maintenance Of Attention 
Current theories of visuo-spatial attention emphasise that the attentional system is not 
unitary, and important distinctions are made between the processes that influence the initial 
orienting of attention and the maintenance of attention (LaBerge, 1995; Posner & Petersen, 
1990). The initial orienting of attention occurs rapidly and automatically, whereas, the 
maintenance of attention is proposed to be influenced by strategic cognitive processes, which, 
 35 
in turn, may be influenced by motivational states (LaBerge, 1995). Thus, a bias in the initial 
orienting of attention is said to result from a hyper-vigilance for specific stimuli, whilst a bias 
in the maintenance of attention may result from a difficulty disengaging attention from 
particular stimuli.  
The dot probe task makes possible the measurement of these discrete component 
processes through the manipulation of stimulus onset asynchronies (SOA; i.e., the time 
between stimulus onset and probe onset). Basic perceptual research with simple stimuli 
suggests that at least 200ms is required to disengage attention from an attended visual 
stimulus and reorient attention to a stimulus in an alternative spatial location (Egeth & 
Yantis, 1997). Consequently, with an SOA of less than 200ms, any attentional biases 
observed must be for the stimulus that was initially attended to, as there is insufficient time 
for a shift of attention to have occurred. Thus, attentional biases at SOAs of 200ms or less are 
likely to represent biases in the initial orienting of attention. SOAs of greater than 200ms are 
sufficient to allow for multiple shift of attention, and as such, any attentional biases that result 
are likely to signify biases in the maintenance of attention.  
It appears that anxiety disorders and substance abuse disorders are characterised by 
distinctly different patterns of attentional bias (Field, 2010). Individuals suffering from 
anxiety disorders tend to display biases in the initial orienting of and the maintenance of 
attention toward threatening stimuli. That is, anxiety sufferers exhibit rapid orienting of 
attention toward threatening stimuli as well as difficulty disengaging attention from these 
stimuli (Cisler, Bacon, & Williams, 2009; Cisler & Koster, 2010). Additionally, overt 
avoidance of threat stimuli is often observed when stimuli are displayed for relatively long 
periods of time (i.e., more than one second) (Cisler & Koster, 2010).  
On the other hand, substance abuse is generally characterised by a bias in the 
maintenance of attention only (Field & Cox, 2008); that is, substance abusers tend to display 
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a difficulty in disengaging from drug-related stimuli but not a rapid orienting of attention 
towards such stimuli. For example, Field et al. (2004) utilised the visual probe task with three 
different SOAs (200ms, 500ms, 2,000ms) to investigate whether attentional biases operate in 
the initial orienting of and/or the maintenance of attention in heavy social drinkers. When 
compared with light drinkers, heavy drinkers exhibited an attentional bias for alcohol pictures 
presented for 500ms and 2,000ms but not for pictures displayed for 200ms. Similarly, in 
comparison to non-smokers, smokers displayed an attentional bias for smoking-related cues 
presented for 2,000ms but not for 200ms (Bradley et al., 2008). Thus, it appears that, in 
substance abusers, drug-related stimuli may possess attention holding properties, which 
conflicts with the proposition of IST that drug-related stimuli grab the attention of addicts 
(Field, 2006).  
In contrast to the general trend, alcohol-dependent individuals who are undergoing or 
have recently completed treatment may show a pattern of attentional bias characterised by a 
rapid orienting of attention toward alcohol-related cues followed by an avoidance of these 
cues (Field, 2010). Specifically, when pictures are presented at an SOA of 50ms, abstinent 
alcoholics have been shown to respond faster to probes replacing alcohol-related pictures 
than neutral pictures (Noël et al., 2006; Stormark, Field, Hugdahl, & Horowitz, 1997). 
Additionally, a study by Townshend and Duka (2007) found that alcoholic inpatients were 
slower at detecting probes that replace alcohol-related pictures than probes that replace 
neutral pictures presented at an SOA of 500ms. Interestingly, it has been proposed that the 
pattern of attentional bias in treatment-seeking individuals may parallel that of anxiety 
disorder sufferers; such that alcohol-related cues may come to be viewed as aversive to 
sobriety-seeking alcoholics (Field, 2010). However, to date, relatively few studies have 
employed a measure of the initial orienting of attention to drug-related stimuli and, as such, 
further dot probe studies incorporating several SOAs within the one study are warranted. 
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Attentional Bias and Subjective Craving 
Whilst attentional bias has been argued to provide an objective index of the incentive 
salience attribution process, Robinson and Berridge (1993) claim that craving is the 
subjective experience produced by this process. Consequently, given that attentional bias and 
subjective craving seem to reflect the same underlying process, it therefore holds that the two 
should be strongly related. However, it is crucial to note that, according to IST, the incentive 
motivational properties of drug-related stimuli can guide drug-seeking behaviour in the 
absence of conscious awareness (T. E. Robinson & Berridge, 1993, 2000, 2003). Thus, whilst 
attentional bias and subjective craving appear to be closely related, strong correlations may 
not found given that one process is unconscious whilst the other is conscious. 
A meta-analysis of the relationship between attentional bias and subjective craving 
revealed that whilst attentional bias and subjective craving are related, their association is 
generally modest (r = .19) and appears to be moderated by a range of factors (Field, Munafò, 
& Franken, 2009). For example, a larger association between attentional bias and subjective 
craving was identified when the intensity of craving was relatively high at the time of 
assessment (Field et al., 2009). In addition, no difference in the association between the two 
variables was found between treatment-seeking and non-treatment-seeking individuals. Given 
that there is some evidence to suggest that alcoholics in treatment overtly avoid drug-related 
cues, this finding is somewhat unexpected (Field et al., 2009).  Most interestingly, there was a 
trend towards a larger association between subjective craving and attentional bias when 
measures of the delayed disengagement of attention from substance-related cues were 
compared with measures of the rapid orienting of attention (Field et al., 2009). This result 
further strengthens the view that substance abusers experience a bias in the maintenance of 
attention as opposed to a bias in the initial orienting of attention.  
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Whilst these findings provide evidence to suggest that craving and attentional bias are 
related phenomena, their particularly weak association is somewhat perplexing given the IST 
proposal that they are both products of the same underlying neural process. However, with 
consideration to the fact that one process is subjective and occurs consciously and the other 
occurs outside of conscious control, this weak association seem plausible (Field & Cox, 
2008; Field et al., 2009). Further investigation into the relationship between these two 
constructs within the context of IST appears necessary. 
Interestingly, the personality trait of impulsivity has been shown to explain individual 
differences in both subjective craving and attentional bias (Coskunpinar & Cyders, 2013; 
Field & Cox, 2008; Hicks, Fields, Davis, & Gable, 2015; P. Murphy & Garavan, 2010; Noël 
et al., 2007). Given this, it appears that impulsivity may be particularly important in 
explaining individual differences in drug-induced sensitisation. The next section will 
introduce two distinct aspects of impulsivity; rash impulsiveness and reward sensitivity 
(Dawe & Loxton, 2004), which will be discussed in the context of IST. 
Individual Differences in Incentive Sensitisation 
The majority of people experiment with addictive drugs at some point in their lives. It 
is intriguing therefore that only some individuals go on to develop addictions. According to 
IST, drug-induced neuroadaptations underlying sensitisation play a key role in the 
development of addiction. Thus, the factors that render an individual prone to sensitisation 
are also likely to contribute to the development of addiction.  
Research has shown that there are remarkable individual differences in susceptibility 
to sensitisation (T. E. Robinson, 1988). Robinson and Berridge (2008) mention that “repeated 
exposure to addictive drugs can, in susceptible individuals, lead to persistent changes in the 
neural system that mediates the incentive salience attribution process. The nature of these 
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neuroadaptations is to render this neural system hypersensitive to the effect of drugs. Whilst 
some individuals are extremely prone to sensitisation, others remain resistant. Factors such as 
age, genes, sex and stress hormones, and past trauma have been shown to influence 
susceptibility to sensitisation (T. E. Robinson, 1988). This finding has led Robinson and 
Berridge (1993, 2008) to contend that variation in susceptibility to sensitisation is the result 
of individual differences. However, little consideration has been given to the role that 
personality may play in predisposing individuals to sensitisation.  
One fundamental psychological construct that appears in every major model of 
personality in some form or another is impulsivity (e.g., Eysenck, 1985; Cloninger, 1987; 
Gray, 1987; Zuckerman, 1984). Based on Eysenck’s conceptualisation of the trait, 
impulsivity has typically been defined as a tendency to engage in behaviour that comprises 
rashness and a lack of forethought or planning (Eysenck, Pearson, Easting, & Allsopp, 1985). 
Much research has been undertaken into the relationship between this personality trait and 
substance abuse (e.g., Baker & Yardley, 2002; La Grange, Hojnowski, & Nesterova, 2007; 
Hair & Hampson, 2006). Impulsivity has consistently been identified as an important factor 
in the initiation of substance use and the development of substance misuse (Dawe et al., 
2007). Thus, impulsivity is seen as an important predictor of vulnerability to addiction, and it 
appears that impulsivity may also play an important role in susceptibility to incentive 
sensitisation.  
Some initial support for a relationship between impulsivity and drug-induced 
sensitisation comes from some studies of drug-induced limbic dopamine release in humans 
(Boileau et al., 2003; Leyton et al., 2002; Riccardi et al., 2006). Utilising the Tridimensional 
Personality Questionnaire (TPQ), Leyton et al. (2002) found that novelty-seeking correlated 
with both amphetamine-induced limbic dopamine release and amphetamine–induced self-
reported drug ‘wanting’. Also employing the TPQ, Boileau et al. (2003) found novelty-
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seeking to be associated with alcohol-induced limbic dopamine release and alcohol-induced 
increase in heart rate (proposed to be a marker of the psycho-stimulant effects of drugs). 
Finally, Riccardi et al. (2006) found a correlation between amphetamine-induced dopamine 
release and sensation-seeking (measured with the Sensation-Seeking Scale); however this 
relationship appears to be moderated by sex. Whilst these studies merely demonstrated a 
relationship between drug-induced limbic dopamine release and impulsivity, a further study 
provides a more specific link between this personality trait and drug-induced dopamine 
sensitisation. In a sample of ten healthy men, Boileau et al. (2006) demonstrated dopamine 
sensitisation (as well as psychomotor sensitisation) to the repeated administration of 
amphetamine. Individual differences in the development of dopamine sensitisation were 
predicted by the novelty-seeking personality trait; specifically, the higher the novelty-seeking 
score, the greater the amphetamine-induced dopamine sensitisation (Boileau et al., 2006). 
Thus, it appears that an impulsive personality may predict susceptibility to sensitisation. 
However, consideration must be given to the fact that impulsivity is now commonly viewed 
as a multi-dimensional construct (Dawe et al., 2007).  
Distinct from Eysenck’s conceptualisation, Gray’s (1987) Reinforcement Sensitivity 
Theory (RST) suggests that the impulsive personality may be the result of a sensitivity to 
reward. Specifically, impulsivity is proposed to reflect individual differences in sensitivity to 
the reinforcing effects of rewarding stimuli in the environment (Corr, 2010; Gray, 1987). This 
model proposes an account of behaviour founded on biologically-based motivational systems, 
which posits that behaviour in response to appetitive stimuli is regulated by the Behavioural 
Approach System (BAS; Gray, 1987). Thus, according to RST, highly BAS sensitive 
individuals are more likely to engage in approach behaviour and experience greater positive 
affect in the presence of rewarding stimuli. Consequently, highly reward sensitive individuals 
may be particularly responsive to the rewarding properties of addictive drugs and are 
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therefore more likely to engage in excessive use (Colder & O’Connor, 2002; Franken 2002; 
Franken & Muris, 2006; Kambouropoulos & Staiger 2001, 2009).  
In contrast to the approach system, Gray proposed a second complimentary system of 
reinforcement reflecting aversive motivation labelled, the Behavioural Inhibition System 
(BIS) (Corr, 2010; Gray, 1987). This aversive motivation system is argued to govern 
avoidance and negative affect in aversive, punishing, or non-rewarding situations (Corr, 
2010; Gray, 1987). That is, highly anxious individuals are proposed to experience heightened 
anxiety and negative mood in response to incidences of punishment or non-reward. 
Individual differences in levels of aversive motivation have also been implicated in problem 
drinking but the relationship is less clear than that of appetitive motivation (Kambouropoulos 
& Staiger, 2004; Tapper, Baker, Jiga-Boy, Haddock, & Maio, 2015). For example, 
Kambouropoulos and Staiger (Kambouropoulos & Staiger, 2004) revealed that when 
presented with alcohol but not allowed to consume it, participants reported an increase in 
negative affect and an increase in urge to drink to alleviate unpleasant mood. However, there 
are several studies that suggest aversive motivation serves as a protective factor against 
problem drinking (Franken & Muris 2006; (Tapper et al., 2015). Thus, while both of Gray’s 
motivational systems are proposed to be important in understanding individual differences in 
alcohol use, The BAS system is more consistently implicated. 
It is proposed here that individual differences in levels of BAS may provide an 
explanation of individual variation in drug-induced sensitisation. That is, the extent to which 
one is sensitive to rewarding stimuli in the environment may provide an explanation for why 
only certain individuals undergo sensitisation to addictive drugs, and in turn are prone to 
addiction. Alcohol cue reactivity studies, which assess reactions to the sight, smell and/or 
taste alcohol, have provided evidence for a link between reward sensitivity (i.e., BAS) and 
urge to drink (i.e., subjective craving) (Franken, 2002; Kambouropoulos & Staiger, 2001, 
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2009). For example, in heavy drinkers, sensitivity to reward was shown to predict urge to 
drink (craving) in response to alcohol (Kambouropoulos & Staiger, 2001). According to IST, 
self-reported craving is the subjective experience associated with excessive incentive 
salience. The link between BAS and subjective craving provides some initial evidence to 
suggest that variation in levels of reward sensitivity may be able to explain variation in 
sensitisation to the repeated administration of addictive drugs.  
It appears that both impulsivity and reward sensitivity may be implicated in 
vulnerability to incentive sensitisation. However, further studies that more specifically 
investigate the association between personality and incentive sensitisation are warranted. 
Furthermore, as attentional bias is argued to be a more comprehensive measure of the 
construct of ‘wanting’, it appears pertinent to further investigate the relationships between 
impulsivity and sensitivity to reward with attentional bias.    
In sum, although Robinson and Berridge (T. E. Robinson & Berridge, 1993, 2000) 
acknowledge that there are remarkable individual differences in sensitisation, little 
consideration has been given to the potential influence of personality variables in explaining 
these individual differences. Given that the personality trait of impulsivity has consistently 
been identified as an important factor in substance use and misuse, it appears pertinent to 
investigate the role of both impulsivity and reward sensitivity in explaining incentive 
sensitisation.  
The next section will describe individual differences in the attribution of incentive 
salience with regard to substance cues specific to research with rats. This rat research 
identifies two distinct groups of rats – sign-trackers and goal-trackers, specifying the 
conditions that render sign-tracking rats susceptible to addiction. It appears that reward 
responsiveness is an important component in the reward learning that takes place with both 
groups of rats and it also seems that impulsivity may be the human trait equivalent to that 
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which makes sign-tracking rats susceptible to incentive sensitisation. Thus, it will be argued 
that the factors that render these rats susceptible to incentive sensitisation may be similar in 
nature to the personality traits that render humans susceptible to problem drinking and 
addiction. The following section will provide a detailed explanation of goal-tracking and 
sign-tracking in rats and the implications of this research will be linked back to human 
addiction. 
Individual Differences in the Attribution of Incentive Salience to Alcohol-Related Cues - 
Sign-Tracking and Goal-Tracking 
Incentive sensitisation theory posits that addiction is the result of sensitisation of the 
neural system that regulates the attribution of incentive salience to drugs and associated 
stimuli (T. E. Robinson & Berridge, 2001, 2003). In addicts, it appears that drug-related cues 
gain the ability to instigate and maintain drug-taking behaviour as a result of acquiring 
incentive motivational properties through Pavlovian conditioning (T. E. Robinson & 
Berridge, 1993). The results of recent animal studies suggest that individual differences in the 
attribution of incentive salience to reward-related cues may be implicated in vulnerability to 
addiction (Flagel, Watson, Akil, & Robinson, 2008; B. T. Saunders & Robinson, 2010).  
Stimuli can acquire incentive properties by being associatively paired with a reward, 
and stimuli that have been imbued with incentive salience have the following three 
fundamental properties: 1) they attract and elicit approach (i.e., Pavlovian conditioned 
approach behaviour); 2) they act as reinforcers in their own right, reinforcing the acquisition 
of a new instrumental response (conditioned reinforcement); and 3) they stimulate ongoing 
instrumental actions by eliciting cue-triggered wanting for their associated unconditioned 
rewards (Pavlovian to instrumental transfer effect) (Berridge, 2001; Flagel, Akil, & 
Robinson, 2009; T. E. Robinson & Flagel, 2009).  
 44 
There is considerable individual variation in the extent to which reward-related cues 
are attributed with incentive salience and consequently motivate behaviour (Flagel et al., 
2008). Specifically, animal studies have demonstrated that when a lever (conditioned 
stimulus) is repeatedly paired with a food reward (unconditioned stimulus), certain rats will 
consistently approach and engage with the lever, even after the food reward has been 
presented (Flagel et al., 2008; Lovic, Saunders, Yager, & Robinson, 2011; T. E. Robinson & 
Flagel, 2009; B. T. Saunders & Robinson, 2010). Rats who display such behaviour are 
referred to as sign-trackers, and it is presumed that their behaviour is the result of the 
conditioned stimulus acquiring incentive motivational properties (T. E. Robinson & Flagel, 
2009). Under identical conditions, other rats merely approach the site of reward delivery (the 
goal) following presentation of the lever, as opposed to engaging with the lever. These rats 
are referred to as goal-trackers. In addition to sign-trackers and goal-trackers, a further group 
of rats (referred to as the intermediate group) display ambivalence in response to the lever 
presentation, and do not consistently demonstrate either behaviour following Pavlovian 
training (Flagel et al., 2008). 
It appears that, in both sign-trackers and goal-trackers, the conditioned stimulus is 
equally predictive of reward (Flagel et al., 2008; Lovic et al., 2011; T. E. Robinson & Flagel, 
2009; B. T. Saunders & Robinson, 2010). Specifically, the lever conditioned stimulus evokes 
a conditioned response of similar vigour in both groups, and these conditioned responses 
appear to be learned at the same rate. However, whilst both sign-trackers and goal-trackers 
display Pavlovian conditioned approach responses, the two groups differ with regard to 
where this approach is directed. Whilst sign-trackers approach the lever-conditioned stimulus 
(sign), goal-trackers direct their conditioned approach response to the food reward-
unconditioned stimulus (goal). It appears that whilst a conditioned stimulus may come to be 
equally predictive of reward in both groups of rats, only in sign-trackers, does the conditioned 
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stimulus evoke approach and engagement with it. Thus, in sign-trackers, the lever-
conditioned stimulus seems to take on incentive motivational properties, whilst in goal-
trackers it does not (Flagel et al., 2008; Lovic et al., 2011; T. E. Robinson & Flagel, 2009; B. 
T. Saunders & Robinson, 2010). 
In addition to demonstrating that conditioned stimuli elicit Pavlovian conditioned 
approach behaviour in sign-trackers, recent research has shown that incentive stimuli can 
acquire a further property of incentive stimuli in this group of rats; that is, the ability to act as 
conditional reinforcers (T. E. Robinson & Flagel, 2009). Robinson and Flagel (2009) found 
that, in sign-trackers, a conditioned stimulus (lever) acted as a conditional reinforcer in that it 
reinforced the learning of a new instrumental response (nose poking). However, the lever was 
not found to be an effective conditional reinforcer for goal-trackers. Thus, in sign-trackers but 
not goal-trackers, it has been demonstrated that a conditioned stimulus can acquire two 
properties of an incentive stimulus – the ability to elicit approach and that ability to operate as 
a conditional reinforcer.  
Individual differences in the tendency to attribute incentive salience to reward-related 
cues may be particularly relevant in understanding individual differences in susceptibility to 
addiction (Flagel et al., 2008; B. T. Saunders & Robinson, 2010). Addicts typically display 
difficulty avoiding people, locations, and stimuli associated with drugs. These drug-
associated cues appear to seize the attention of addicts, consuming their thoughts and actions, 
and consequently motivating ongoing drug-seeking behaviour. Support for this notion comes 
from rat studies showing that a cocaine-related cue is much more effective in maintaining 
cocaine self-administration behaviour and reinstating drug-seeking following extinction in 
sign-trackers than it is in goal-trackers (B. T. Saunders & Robinson, 2010). Furthermore, 
sign-trackers have been shown to be more susceptible to drug-induced psychomotor 
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sensitisation – providing further indication of sensitisation of the neural system underlying 
incentive motivational processes (Flagel et al., 2008). 
It appears that drug cues gain greater control over behaviour in sign-trackers, and thus 
rats with a sign-tracking phenotype may be particularly vulnerable to addiction (B. T. 
Saunders & Robinson, 2010; B. T. Saunders & Robinson, 2011). Given that, in humans, 
drug-associated cues appear to seize the attention of addicts and motivate ongoing drug-
seeking behaviour, it appears likely that a process similar to that observed in sign-tracking 
rats may be at play in human addiction. However, as yet, it is not clear whether these 
behaviours appear in humans.  
The strong links between impulsivity and substance abuse in humans, along with the 
initial evidence for an association between impulsivity and incentive sensitisation suggest 
that impulsivity may be implicated in sign-tracking behaviour. Indeed, given that sign-
trackers display difficulty inhibiting approach and engagement with conditioned stimuli that 
predict reward, it appears likely that impulsivity may play a role in sign-tracking behaviour. 
In a study with rats employing three different impulsivity tasks, Lovic, Saunders, Yager, and 
Robinson (2011) demonstrated an association between sign-tracking and impulsive 
behaviour. When compared with goal-trackers, sign-trackers displayed higher levels of 
impulsivity on two tests of impulsive action (i.e., a two-choice serial reaction time task and a 
differential reinforcements of low rates of responding task), but no difference on a test of 
impulsive choice (i.e., a delay discounting task). This study provides initial evidence to 
support an association between impulsivity and sign-tracking. However, given that it is 
widely accepted that impulsivity is a multi-dimensional construct, a more complex interaction 
of impulsivity traits is proposed to be at play in the distinction of sign- and goal-tracking 
behaviours.  
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Whilst there are several multi-dimensional models of impulsivity, a two factor model, 
as outlined by Dawe and Loxton (2004), is specifically applicable to substance use, and may 
be particularly relevant in explaining the role of impulsivity in susceptibility to sensitisation. 
The first factor, reward drive, reflects individual differences in sensitivity to rewarding 
stimuli in the environment. The second factor, rash impulsiveness, refers to the tendency to 
engage in behaviour that involves a lack forethought or planning and a disregard for the 
consequences of this behaviour. Reward drive is proposed to be more influential in the 
initiation of substance use where people are generally motivated to consume drugs for their 
rewarding properties (Dawe & Loxton, 2004). Whereas, rash impulsiveness is believed to be 
more prominent in the maintenance of excessive substance use, where individuals struggle to 
inhibit use in the face of negative consequences (Dawe & Loxton, 2004).  
Given that sign- and goal-trackers differ with regard to the direction of their 
conditioned approach behaviour but not in the propensity to develop a conditioned response, 
it appears that both groups of animals learn their respective conditioned responses at 
comparable rates (Flagel et al., 2008). Both sign- and goal-trackers demonstrate similar 
latencies to approach the lever/food tray and equivalent number of contacts with the 
lever/food tray, in response to the lever (conditioned stimulus). Thus, it appears that both 
sign-trackers and goal-trackers may be particularly sensitive to rewarding stimuli. That is, 
when compared with rats that display ambivalence in response to a conditioned reward cue, 
both sign- and goal-trackers seem to view the conditioned stimulus equally as predictive of 
reward. It is therefore proposed that high reward drive is a necessary condition for the 
development of a sign-tracking conditioned response; however, alone, it does not 
differentiate sign- and goal-trackers.  
The point of difference between sign- and goal-trackers is that sign-trackers appear to 
view the conditioned stimulus not only as predictive of reward, but as a reward in and of 
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itself. Given that these rats display difficulty inhibiting their approach and interaction with 
the conditioned stimulus, it is likely that sign-trackers are also especially rash impulsive. 
Whilst sign- and goal tracking behaviour appears to be closely tied with the 
development of addictive behaviours, as yet, it is unclear whether these behaviours appear in 
humans as they do in rats. Thus, studies investigating the presence of sign- and goal-tracking 
behaviour in humans are warranted. In addition, it appears that reward drive and rash 
impulsiveness may be able to explain the distinction between sign- and goal-tracking 
behaviour; however this assertion requires further exploration. 
Summary 
In sum, there is considerable individual variation in the extent to which reward-related 
cues are attributed with incentive salience and consequently motivate behaviour (Flagel et al., 
2008). Specifically, recent animal studies have demonstrated that when a lever is repeatedly 
paired with a food reward, certain rats will consistently approach and engage with the lever, 
even after the food reward has been presented (Flagel et al., 2008; Lovic et al., 2011; T. E. 
Robinson & Flagel, 2009; B. T. Saunders & Robinson, 2010). Rats who display such 
behaviour are referred to as sign-trackers, and it is presumed that their behaviour is the result 
of the conditioned stimulus acquiring incentive motivational properties (T. E. Robinson & 
Flagel, 2009). Given that these rats display difficulty inhibiting their approach and interaction 
with the conditioned stimulus, it is likely that sign-trackers are also especially rash impulsive. 
Thus, it is argued that impulsivity may be the human trait corresponding to sign-tracking in 
rats, and therefore may be the critical trait that distinguished problem drinkers from the rest 
of the community. 
The next chapter will provide a discussion of an alternative perspective on attentional 
processing of alcohol cues with regard to problem drinking. While there is substantial 
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evidence to suggest that heavy/problem drinkers experience a bias in the content of attention, 
it has more recently been argued that the scope of attention (the extent to which attention is 
narrow or broad) may also be implicated in problem drinking.  
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3. Alcohol Craving and Attentional Scope 
Overview 
The previous chapter described how much theory and prior research supports the 
notion that regular and problem drinkers experience biased attention towards alcohol-related 
stimuli (See Field, 2006; Field & Cox, 2008; Robbins & Ehrman, 2004). For example, when 
presented alongside neutral pictures, pictures of alcohol capture attention faster and maintain 
attention for longer (e.g., Field, Mogg, Zetteler, et al., 2004) in heavy drinkers than in lighter 
drinkers. Thus, in regular and problem drinkers, alcohol-related cues in the environment 
become particularly salient and attention grabbing. Major theories of addiction identify 
alcohol-related attentional bias as either directly leading to, or at least reflecting, the 
underlying processes that trigger alcohol-seeking behaviour (Field et al., 2009). Moreover, 
these models all suggest that attentional bias is closely related to subjective alcohol cravings. 
That is, the extent to which an individual finds alcohol-related cues in the environment to be 
salient is associated with the strength of their desire to drink alcohol. 
While there is substantial evidence to suggest that heavy/problem drinkers experience 
a bias in the content of attention (i.e., alcohol-related stimuli as more salient than neutral/non 
alcohol-related stimuli), Hicks, Friedman, Gable, and Davis (2012) have questioned whether 
attentional scope may also be implicated in hazardous drinking behaviour. Attentional scope 
refers to the extent to which an individual’s attention is broadly focussed on the range of 
stimuli in their field of vision (global focus), versus focussing attention more narrowly on 
specific elements within this field (local focus) (Kimchi & Palmer, 1982; Navon, 1977). 
Someone with a predominantly local focus of attention may be described as not being able to 
see the forest for the trees; such that, they are likely to overlook the bigger picture as they are 
focussed solely on one particular element within their view (Kimchi & Palmer, 1982; Navon, 
1977).  
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The current chapter builds on the introduction to attentional bias in substance misuse 
in chapter 2. In this section, an alternative aspect of attentional processing of drug related 
cues – breadth of attentional or attentional scope will be introduced (Easterbrook, 1959; 
Fredrickson, 2001; Isen & Daubman, 1984). Background theory on the functions of affect 
and emotions will first be presented to provide some context. Attentional scope will then be 
described with reference to emotion and motivation and the foundational research in this area 
will be summarised. The two most common measures of attentional scope will also be 
presented. Finally, the motivational dimensional model of affect (Gable & Harmon-Jones, 
2010) will be described to explain differences in focus of attention with regard to substance 
misuse. 
Functions of Affect and Emotions 
Fluctuations in self-reported positive and negative affect are said to reflect the 
functioning of two motivational systems that facilitate goal-directed approach and withdrawal 
behaviours (Watson et al., 1999). These evolutionarily adaptive motivational systems are 
posited to help the organism avoid aversive stimuli or situations, and motivate the individual 
to engage with or approach potentially rewarding stimuli and situations. Thus, the adaptive 
role of the withdrawal system is to protect the individual from harmful situations and adverse 
consequences. Whereas, the adaptive function of the approach system is to ensure the 
organism acquires life-sustaining resources, such as food and water, shelter, and a 
reproductive partner. 
A substantial body of research into the functions of emotions has identified affective 
states as being specifically influential in the tendency to perceive stimuli at the local versus 
global level (Easterbrook, 1959; Fredrickson, 2001; Fredrickson & Branigan, 2005; Isen & 
Daubman, 1984). Specifically, several theories have suggested that positive affective states 
serve to broaden attention, cognitions, and actions, whilst negative affective states result in a 
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narrowing of such processes (See Easterbrook, 1959; Fredrickson, 2001). For example, the 
affect-as-information model proposed that affect provides information for cognitive 
processing (Schwarz & Clore, 1983, 2003). In everyday life, we usually experience 
unpleasant feelings when confronted with negative events or stimuli; while, positive 
encounters tend to result in pleasant feelings. Thus, mood can be interpreted as reflecting 
one’s environmental state (Schwarz & Clore, 2003). Owing to the nature of human cognition, 
thought processes are proposed to vary in line with the requirements of a particular situation. 
As such, positive mood states are posited to reflect safe or pleasant situations, where general 
knowledge structures and heuristics can be relied upon (Schwarz & Clore, 2003). 
Alternatively, hazardous situations, indicated by negative mood states, require more detailed 
analytic processing (Schwarz & Clore, 2003; Clore, Gaspar, Garvin, 2001). 
Fredrickson (2001) proposed the Broaden and Build Theory of positive emotions, 
which suggests that positive emotions (e.g., joy, contentment, love) possess the ability to 
broaden an individual’s transitory thought-action repertoires by encouraging curiosity and 
exploration leading to an enhancement of skills and resources. For example, the emotion of 
joy broadens one’s perspective by fostering the urge to play and engage creatively within 
one’s environment, building confidence and social skills (Fredrickson, 2001). 
While there is much support for the notion that positive affective states are associated 
with approach and negative affective states with withdrawal/avoidance, Gable and Harmon-
Jones (Gable & Harmon-Jones, 2010; Gable & Harmon-Jones, 2013) have argued that the 
relationship between affect valence and motivational direction is more complex. For 
example, some negative affective states, such as anger, are associated with approach not 
withdrawal. 
According to the motivational dimensional model of affect (Gable & Harmon-Jones, 
2008; Gable & Harmon-Jones, 2010; Harmon-Jones, Price, & Gable, 2012), cognitive 
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(attentional) processing is argued to be shaped by the extent to which the individual 
experiences the urge to engage in a particular behaviour, or the desire to move toward or 
avoid a specific stimulus or goal. The motivational dimension model of affect (Gable & 
Harmon-Jones, 2010) proposes that motivationally intense affective states constrict cognitive 
processes in order to promote goal-directed behaviour. That is, an individual’s likelihood of 
acquiring a desired stimulus (or avoiding an undesirable stimulus) is greatly enhanced by 
focussing attention and cognitions on the stimulus of interest. Alternatively, affective states 
low in motivational intensity (e.g., post-goal states) broaden attentional and cognitive 
processes, allowing the individual freedom to consider new opportunities or experiences. 
In summary, affective states have been argued to influence attentional processing, 
with positive affect said to broaden attentional scope and negative affect argued to constrict 
one’s cognitions and attention. However, Gable and Harmon-Jones have more recently 
provided evidence to suggest that it is the intensity of the emotion as opposed to the valence 
of emotion that influences one’s scope of attention. Specifically, highly intense motivational 
situations will lead to a narrowing of attentional focus, whereas situations low in motivational 
intensity will result in a broadening if attentional scope. The next section will describe the 
two more commonly used measures of attentional scope. 
Measures of Attentional Scope 
The two most common measures of attentional scope are the Navon Letter Task and 
the Kimchi-Palmer local-global visual processing task. These two tasks will be described 
below in detail. 
Navon letter task 
In the Navon letters task (Navon, 1977), participants are presented with a series of 
trials. The stimuli in the letters task are large letters composed of smaller letters. Each vertical 
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and horizontal line of a large letter is made up of five closely spaced local letters (e.g., a large 
H made up of small Fs – see Appendix for examples). Participants are asked to indicate as 
quickly and accurately as possible whether the picture contains a particular letter, for example 
the letter T or the letter H, by pressing one button for T and another button for H. Global 
targets in this example are those in which a large T or H is composed of smaller Ls or Fs. 
Local targets are those in which a large L or F is composed of smaller Ts or Hs. Faster 
responses to the large than to the small letters indicate a global (broad) focus, where faster 
responses to the small than to the large letters indicates a local (narrow) focus. 
Kimchi-Palmer local-global visual processing task 
The Kimchi-Palmer local-global visual processing task (Kimchi & Palmer, 1982) is 
used to examine the extent to which an individual’s attentional is broadly or narrowly focused 
at that moment in time. The task involves a series of trials in which each trial involves 
presenting three figures on a page, with the test figure at the top of the page and two 
comparison figures below it. The figures are shapes composed of either the same shape or an 
alternative shape. For example, the test figure could be three small triangles in the shape of a 
larger triangle. One of the comparison figures will have local elements that are the same as 
the test figure but different global elements (e.g., four small triangles making up a larger 
square, while the second comparison figure having global elements that match the test figure 
but different local elements (e.g., three small squares in the shape of a triangle). Participants 
are asked to indicate which of the comparison figures more closely matches the test figure. If 
the comparison figure with similar local properties to the test figure is selected, this choice 
reflects a more narrow (local) focus of attention, whereas if the figure with the same global 
element is selected, then the choice reflects a broad (global) focused at the moment. An 
average of the total responses is calculated to determine the breadth of attentional focus at 
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that point in time. Higher scores reflect a broader focus of attention, with lower scores 
reflecting a narrower attentional focus. 
Prior Research into Attentional Focus in the Context of Cravings and Alcohol Use  
The next section will describe some of the more recent evidence in support of the 
motivational dimensional model of affect, with a focus on studies relating to alcohol use and 
utilising the Navon letter task and the Kimchi-Palmer task as measures of attentional focus. 
Drawing on the motivational dimensional model of affect (Gable & Harmon-Jones, 
2010), Hicks, Friedman, Gable, and Davis (2012) proposed that, individuals identified as 
being highly motivated to consume alcohol would experience a narrowing of attentional 
focus following presentation of alcohol-related stimuli. Motivation to consume alcohol was 
assessed with four items adapted from Carver and White’s (1994) BAS drive subscale of the 
BIS/BAS scales (e.g., “When I want alcohol, I usually go all-out to get it”). In their first 
study, Hicks et al. provided participants with a series of trials comprising a brief presentation 
of either an alcohol image or a neutral (rock) image followed by a Navon (1977) composite 
letter (large letter made up of smaller letters) to examine alcohol cue elicited scope of 
attention. Results revealed that individuals who reported a higher motivation to consume 
alcohol (i.e., higher alcohol-related BAS-Drive) demonstrated a narrowing of attentional 
focus following pictures of alcohol when compared with neutral images. In order to examine 
whether the results of this study were specific to alcohol-related cues or more broadly 
relevant to all appetitive stimuli, Hicks et al. conducted a second study incorporating 
appetitive (delicious-looking dessert) images instead of neutral images. The results of the 
second study demonstrated that higher motivation to consume alcohol was associated with 
alcohol cue-elicited narrowing of attention when compared with general appetitive pictures. 
Thus, the narrowing of attentional scope seen in those highly motivated to drink alcohol 
appears to be specific to alcohol-related cues and is not seen broadly across appetitive cues.  
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Building on the evidence that high motivationally intense states lead to a narrowing of 
attentional focus, Gable and Harmon-Jones (2011) questioned whether the relationship 
between motivational intensity and breadth of attention was bi-directional. As such, they 
sought to investigate if manipulation of attentional focus may also lead to changes in 
motivational states by measuring neural processing (from EEG N1 amplitudes) of appetitive 
versus neutral pictures following manipulation of global versus local attentional states. In 
emotion models, N1 responses are believed to reflect motivated attentional processing (Foti 
et al., 2009; Keil et al., 2001). Participants’ attention was manipulated by asking them to 
either identify the small letters in a Navon composite letter (inducing local attention) or 
identifying the large letter in the Navon composite letter (inducing global attention) before 
being presented with either an appetitive (dessert) picture or a neutral (rock) picture. The N1 
amplitudes were assessed at 100ms following presentation of the appetitive and neutral 
stimuli. The results revealed greater approach motivated neural processing of appetitive 
pictures following the local attention manipulation when compared with the global 
manipulation (Gable & Harmon-Jones, 2011). Thus, these findings that a narrowing of 
attentional focus leads to greater approach motivated neural processing provides support for a 
bi-directional relationship between breadth of attention and motivational intensity. Thus, 
increased approach motivation leads to a narrowing of attentional focus, and a narrow focus 
of attention results in higher approach motivation. This apparent circular relationship between 
emotion and attentional processing has particularly important implications for addictive 
behaviours and their treatment/prevention. For example, while it may be near impossible to 
control an alcoholic’s motivation to seek out alcohol, it may be possible to indirectly 
influence their alcohol-seeking behaviour by manipulating the scope of their attention. As 
such, it seems pertinent to build on the findings of Hicks et al. (2012) that motivation to 
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consume alcohol impacts upon attentional breadth by investigating whether scope of attention 
similarly influences motivation to consume alcohol.   
Following on from the findings of Hicks et al. (2012) and Gable and Harmon-Jones 
(2011), Ryerson et al. (2017) sought to investigate whether a manipulation of attentional 
focus could impact approach motivated neural activity in response to alcohol pictures. In a 
series of trials, the 82 participants were exposed to an alcohol or neutral image following a 
manipulation of attentional focus in the form of a Navon letter (Navon, 1977). Half the group 
were exposed to a global manipulation, while the other half received the local manipulation 
of attention. Approach-motivated neural activity was once again measured with the N1 event-
related potential (ERP). When compared with those in the local manipulation condition, the 
participants who experienced the global manipulation recorded reduced N1 amplitudes 
following exposure to alcohol-related pictures. That is, approach motivated neural activity 
was lower for participants who had undergone a broadening of attentional focus compared 
with those who were experiencing a narrowed scope of attention. In sum, while prior research 
has demonstrated that approach motivated states can lead to a constriction of attention, this 
study suggests that one’s scope of attention can also impact upon approach motivation. There 
are important implications of this finding for the treatment of problem drinkers and substance 
abusers in general. Specifically, if we can reduce the intensity of approach motivation 
towards alcohol, we may be able to intervene in the powerful unconscious processes 
underlying problem drinking. Thus, attentional scope training may be utilised as a treatment 
and for the prevention of problem drinking.  
Summary 
The current chapter has provided a discussion of an alternative component of attention 
argued to be particularly relevant in motivated behaviour. While a substantial body of 
research has identified a bias in the content of attention as implicated in problem drinking, 
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attentional scope appears to be particularly relevant to motivational processes in problem 
drinking and cravings for alcohol. A broader scope of attention has been demonstrated to be 
associated with reduced approach motivated neural activity following the presentation of 
alcohol cues and this relationship has more recently been shown to be bi-directional, with 
manipulation of attentional shown to influence approach motivated neural activity. While 
these findings examining the neural activity associated with alcohol cue elicited attentional 
focus have provided a contribution to the understanding of the unconscious/automatic 
processes underlying the motivation to consume alcohol, the assessment of subjective craving 
with regard to attentional focus could further help to provide an understanding of the 
subjective/conscious mechanisms underlying drinking behaviour. Thus, one of the key aims 
of the current thesis is to examine the extent to which attentional focus relates to cravings for 
alcohol. 
The following section will build on this discussion of mechanisms underlying 
problem drinking behaviours by presenting mindfulness as a trait and a skill that may be 





While the previous chapter discussed one of the cognitive mechanisms argued to 
underlie problem drinking behaviour, the current chapter will introduce a means by which we 
may be able to intervene and prevent the automatic processed that lead to problem drinking. 
This chapter will begin by introducing the concept of mindfulness and the relevance of 
mindfulness to problem drinking. The role of trait mindfulness as a personality dimension 
will be explored and the potentially important role mindfulness may play in understanding 
both attentional processes and craving will be investigated. The association between 
mindfulness and specific personality traits identified as being influential in alcohol use will 
be examined. In addition, one of the most popular recent measures of trait mindfulness, the 
Kentucky Inventory of Mindfulness (Baer, Smith, & Allen, 2004) will be described in detail 
to highlight different aspect of mindfulness that appear to be specifically relevant to 
substance abuse. Finally, this section will touch on the possible implications of mindfulness 
meditation and practice as treatments for substance abuse. 
Background 
 An emerging body of research is examining mindfulness as a multidimensional 
construct that may be particularly relevant in understanding personality and attentional 
processes underlying of substance use disorders (Chiesa & Serretti, 2014; Karyadi et al., 
2014; Li, Howard, Garland, McGovern, & Lazar, 2017; Zgierska et al., 2009). One of the 
leaders of the mindfulness movement, Jon Kabat-Zinn, defines mindfulness as “paying 
attention on purpose, in the present moment, and nonjudgmentally, to the unfolding of 
experience moment to moment.” Thus, the objectives of mindfulness practice are to live more 
fully in the here and now; to be more in touch with yourself, those around you and your 
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world in general; to distinguish between yourself and your thoughts; to be more 
compassionate towards and accepting of yourself; and overall, to live a more calm and 
peaceful life (Harris, 2007). 
The focus of mindfulness in the current day is on both the formal practice of a 
particular type of meditation and the informal application of mindfulness principles, such as 
non-judgement and letting go, into everyday life (Harris, 2007). However, it is important to 
note that mindfulness is a trait that individuals naturally differ on with and without 
formal/informal practice (Brown, Ryan, & Creswell, 2007; Kabat-Zinn, 1990).  
Trait mindfulness has been shown to be predictive of psychological well-being and 
mental health (Baer et al., 2004; Brown et al., 2007; Tomlinson, Yousaf, Vitterso, & Jones, 
2018) and it is argued here that trait mindfulness may play an important role in explaining 
how certain personality factors influence substance use and craving. Mindfulness has been 
closely linked with improvements in regulation of emotions, such as the ability to inhibit 
inappropriate emotional reactions and flexibility in behavioural responses in a variety of 
situations (Brown et al., 2007). Emotion regulation is particularly relevant to substance abuse 
with prominent theories of addiction implicating the avoidance of negative affective states 
and the enhancement of positive affect as key motivators of substance use. Mindfulness has 
also been shown to be positively associated with many markers of good mental health, such 
as well-being, optimism, and emotional intelligence (Brown et al., 2007; Tomlinson et al., 
2018). Moreover, mindfulness is negatively correlated with anxiety, depression, and 
impulsivity, traits that are commonly associated with poor mental health and are risk factors 
for substance abuse (Brown et al., 2007; Garland, Franken, & Howard, 2012). Indeed, 
research has shown that individuals with a substance use disorder who reported high levels of 
mindlessness had a tendency to drink more than their more mindful counterparts (Garland, 
Franken, et al., 2012).  
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Personality Traits Associated with Mindfulness 
A growing body of research has demonstrated important associations between 
mindfulness and the personality traits of impulsivity, reward sensitivity, punishment 
sensitivity (Hamill, Pickett, Amsbaugh, & Aho, 2015; Harnett, Reid, Loxton, & Lee, 2016; C. 
Murphy & MacKillop, 2012; Peters, Erisman, Upton, Baer, & Roemer, 2011). Several studies 
have examined the association between impulsivity and mindfulness with reference to 
alcohol use (Brown et al., 2007; C. Murphy & MacKillop, 2012; Peters et al., 2011). 
Impulsivity and mindfulness are common traits in that they are both oriented in the present 
moment with a focus on what is happening in the here and now. What distinguishes the two 
constructs is the how and why of the present moment focus (C. Murphy & MacKillop, 2012). 
Specifically, with impulsivity, the emphasis is on acting on impulse without forethought or 
consideration of the consequences of behaviour; whereas, for mindfulness, the emphasis is on 
conscious awareness of the present moment experience without judgement of reactivity with 
regard to ones actions. Thus, impulsivity and mindfulness are argued to act in opposition to 
each other; where measures of impulsivity can tell us how likely an individual is to act on 
impulse, measures of mindfulness can specify how likely an individual is to avoid acting on 
impulse (C. Murphy & MacKillop, 2012). For example, Murphy and MacKillop (2012) 
examined the relationship between impulsivity and mindfulness in relation to alcohol misuse 
in a sample of 116 young adults. Trait impulsivity was assessed with the UPPS-P Impulsivity 
Scale (Whiteside & Lynham, 2001), and trait mindfulness was measured with the Five Facet 
Mindfulness Questionnaire (Baer et al., 2006). As expected, the results revealed that greater 
mindful awareness was associated with lower levels of impulsivity across three domains 
(sensation seeking, premeditation, lack of perseverance). Similarly, in a sample of 347 
university students, Peters (2011) revealed that trait mindfulness was negatively correlated 
with attentional, motor, and non-planning impulsivity as measured by the Barratt 
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Impulsiveness scale (Patton et al., 1995). That is, individuals who reported a greater tendency 
to accept their own experiences without judgement and to act with awareness recorded lower 
levels of impulsivity over various domains. Interestingly, the small to moderate correlations 
between impulsivity and mindfulness suggest that while related, these two constructs are 
distinct (Peters et al., 2011).  
Mindfulness, Craving and Attentional Processing 
Much research has been undertaken to examine mindfulness and its associated 
attentional processes with regard to drinking and other substance related constructs (e.g., 
craving) in community and clinical samples (e.g., Bowen et al., 2009; Garland, 2011; 
Garland, Boettiger, et al., 2012; Garland et al., 2011; Garland, Carter, et al., 2012; Garland, 
Froeliger, et al., 2014; Garland et al., 2010; Wupperman et al., 2012). For example, in a 
group of 165 abstinent individuals previously diagnosed with a substance use disorder, 
Garland, Roberts-Lewis, Kelley, Tronnier, & Hanley (2014) examined the relationship 
between mindfulness, substance craving, and affect. The study revealed that mindfulness was 
negatively associated with both negative affect and craving, and negative affect and craving 
were positively related (Garland, Roberts-Lewis, et al., 2014). That is, higher mindfulness 
was associated with lower levels of negative mood and drug craving. Thus, it may be that 
trait mindfulness can act as a protective factor for individuals with substance use disorders at 
risk of relapse. 
A study with 58 alcohol-dependent inpatients examined associations between trait 
mindfulness, alcohol attentional bias, and high-frequency heart rate variability (a measure of 
autonomic activity) (Garland, 2011). Participants completed a computerised spatial cueing 
attentional bias task (i.e., dot probe task) followed by a stress-primed alcohol cue reactivity 
protocol. The study revealed that higher trait mindfulness was associated with lower urge to 
drink and faster autonomic (heart rate) regulation (Garland, 2011). In addition, attentional 
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bias was found to partially mediate the relationship between mindfulness and autonomic 
regulation; such that, a higher level of mindfulness was associated with faster disengagement 
from alcohol cues, which subsequently predicted faster autonomic recovery from alcohol cue 
presentation. This study, therefore, provides evidence that mindfulness is associated with 
attentional processing and that increasing levels of mindfulness may serve as an effective 
treatment for alcohol dependence and the prevention of relapse. 
Mindfulness meditation and practice have subsequently been considered as potential 
therapies for diverting aberrant attentional processes in substance abuse. Garland, Gaylord, 
Boettiger, & Howard (2010) employed a 10-week mindfulness intervention with a group of 
37 alcohol dependent adults. The mindfulness treatment involved mindful breathing and 
walking meditations, as well as experiential mindfulness activities adapted specifically for 
alcohol dependence issues (e.g., relapse triggers, cravings, stress). Individuals who undertook 
the intervention reported significantly reduced levels of thought suppression and stress, and 
improved physiological recovery to the presentation of alcohol cues following a stressor. 
Alcohol abusers are especially vulnerable to stress-precipitated relapse, thus a reduction in 
perceived stress levels is a particularly meaningful outcome. A reduction in thought 
suppression also poses important implications for this clinical population, given that the 
suppression of alcohol-related cognitions and cravings has been shown to increase the rate, 
intensity, and availability of the exact thoughts one is seeking to avoid (Garland et al., 2010). 
Through a focus on consciously experiencing the present moment without judgement of one’s 
thoughts and feelings, mindfulness skills may assist in the avoidance of relapse by improving 
awareness of alcohol urges and the capacity to withstand intense cravings for alcohol 
(Garland et al., 2010).  
It appears that mindfulness-based therapies can facilitate successful abstinence from 
alcohol in several ways. Mindfulness has been shown to reduce levels of attentional bias 
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toward alcohol-related cues, reduce levels of stress, reduce alcohol-related thought 
suppression, improved flexibility of behavioural responses, along with many other general 
health benefits. Given that increased levels of mindfulness appear to benefit mental health 
and wellbeing on several different levels and through varied mechanisms, it has been 
suggested that mindfulness may be a multifaceted construct (Dimidjian & Linehan, 2003; 
Roemer & Orsillo, 2003).  
Kentucky Inventory of Mindfulness 
A multidimensional measure of mindfulness, the Kentucky Inventory of Mindfulness 
Skills (KIMS) developed by Baer, Smith, and Allen (2004) appears to be particularly relevant 
to understanding the processes underlying vulnerability to problem drinking and addiction. 
Through a review of the literature, four distinct aspects of mindfulness were identified – 
observing, describing, acting with awareness, and accepting without judgement (Baer et al., 
2004). Observing reflects the importance of noticing and attending to stimuli such as the 
breath, sounds in the environment, or thoughts and emotions. Observing is represented by 
items such as, “I notice the smells and aromas of things”. Describing involves the non-
judgemental labelling of observed phenomena with words such as worrying or sadness. Such 
labelling can be valuable in assisting the individual to acknowledge and recognise repetitive 
patterns of thinking. An example of an item to assess Describing is, “I’m good at finding the 
words to describe my feelings”. Acting with awareness reflects one of the central tenets of 
mindfulness; that of engaging completely in the present moment by bringing full awareness 
and focus to the task or experience being undertaken. Acting with awareness is measured 
with items such as, “When I’m reading, I focus all my attention on what I’m reading.” 
Accepting without judgement is another foundational skill of mindfulness and involves 
accepting the present moment experience without judgement or evaluation. Accepting 
without judgement is particularly relevant to substance abusers that often attempt to cope 
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with abstinence by seeking to avoid or change their thoughts/feelings such as cravings. 
However, accepting without judgement encourages the individual to acknowledge this urge 
and allow it to be without trying to escape it. “I criticise myself for having irrational or 
inappropriate emotions” is one of the items used to assess the facet of accepting without 
judgement. Validation studies of this four-factor model of mindfulness revealed high internal 
consistency and acceptable test-retest reliability (Baer et al., 2004). Additionally, this four-
factor structure represented a superior fit to the data than an alternative single factor model 
(Baer et al., 2004). 
Thus, the KIMS appears to be a particularly relevant measure of mindfulness in the 
context of alcohol use, however this measure is yet to be widely used in alcohol research. It is 
argued that this measure may be particularly useful for the purposes of assessing individual 
variation with regard to craving and may provide insights into the different aspects of 
mindfulness that may be specifically relevant to alcohol craving and alcohol use. 
Summary 
In summary, mindfulness has been identified as a multidimensional construct that 
may be particularly relevant in understanding the processes underlying craving and alcohol 
related attentional processes. The KIMS is a multidimensional measure of mindfulness that 
appears to be particularly relevant in the context of alcohol use. Individual differences in trait 
mindfulness have been shown to be predictive of alcohol use and also appear to be closely 
related to variation in certain personality traits, such as impulsivity. While increased 
mindfulness has also been closely linked with improvements in regulation of emotions, such 
as the ability to inhibit inappropriate emotional reactions and flexibility in behavioural 
responses in a variety of situations (Tomlinson et al., 2018; Vinci et al., 2016), the focus of 
the current thesis is on the role of trait mindfulness in explaining the well established 
associations between personality and alcohol related cravings and attention.  
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5. Aims of the Current Thesis 
Rationale 
This thesis acknowledges that while most people experiment with potentially 
addictive drugs at some point in their lives, relatively few develop substance use disorders. 
Addiction entails a compulsive pattern of drug-seeking and drug-taking behaviour that occurs 
at the expense of most other activities, and in the face of adverse consequences (Adinoff, 
2004; Franken, 2003; T. E. Robinson & Berridge, 2000; Tiffany, 2010). Thus, recent research 
has focussed on gaining an understanding of why only certain individuals transition from 
casual drug use to addiction, and why once addicted, it is so difficult to cease drug use. 
Incentive Sensitisation Theory (IST) (T. E. Robinson & Berridge, 1993, 2000) posits 
that there are two distinct psychological components of reward, termed ‘wanting’ and 
‘liking’, which reflect separate underlying neural systems (Berridge et al., 2009). ‘Wanting’ 
represents the motivational process by which incentive value is attributed to drugs and their 
related cues and is experienced as a craving or desire for drugs/alcohol, whereas ‘liking’ 
represents the hedonic impact of drugs and reflects their subjective pleasurable effects (T. E. 
Robinson & Berridge, 1993). According to IST, it is not the pleasurable effects (‘liking’) of 
alcohol, but the incentive salience (‘wanting’) that is implicated in alcohol use problems and 
addiction. While ‘wanting’ and ‘liking’ are posited to be dissociable (T. E. Robinson & 
Berridge, 1993, 2000), the findings of prior research have been inconsistent. It is argued that 
these inconsistent findings are the result of the varied measures utilised to assess these 
constructs, and this thesis argues for a unified measurement of these two constructs.  
In addition, Robinson and Berridge have argued that subjective cravings are merely 
the conscious reflection of underlying unconscious wanting for alcohol, which is the key 
motivator of compulsive drinking (T. E. Robinson & Berridge, 1993). However, the 
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relationship between conscious and unconscious craving/wanting remains poorly understood.  
Attentional biases toward alcohol-related cues (i.e., alcohol-related stimuli as more salient 
than neutral/non alcohol-related stimuli) have been heavily implicated in the unconscious 
processing of alcohol cravings. While there is substantial evidence to suggest that 
heavy/problem drinkers experience a bias in the content of attention, Hicks, Friedman, Gable, 
and Davis (2012) have questioned whether attentional scope – the extent to which one’s 
attention is focussed on the range of stimuli in their field of vision – may also be implicated 
in hazardous drinking behaviour (Kimchi & Palmer, 1982; Navon, 1977). The motivational 
dimension model of affect proposes that motivationally intense affective states constrict 
cognitive processes in order to promote goal-directed behaviour (Gable & Harmon-Jones, 
2008; Gable & Harmon-Jones, 2010; Harmon-Jones, Gable, et al., 2012). Evidence is now 
accumulating to suggest that high motivationally intense affective states, such as craving or 
drug seeking, lead to a narrowing of attentional focus whereas affective states low in 
motivational intensity result in a broadening of attentional focus (Fredrickson & Branigan, 
2005; Gable & Harmon-Jones, 2008; Gable & Harmon-Jones, 2010; Gable & Harmon-Jones, 
2011, 2013; Hicks et al., 2012). Thus, it appears that alcohol has the capacity to produce a 
narrowed mindset leading to an inability to process the breadth of information in one’s 
environment, which may explain many of the behavioural and cognitive deficits observed in 
problem drinkers (Hicks et al., 2012). To date, only minimal research has examined 
attentional scope with regard to alcohol use. 
An emerging body of research is examining mindfulness as a multidimensional 
construct that may be particularly relevant to substance use disorders (See Karyadi et al., 
2014; Zgierska et al., 2009). More specifically, studies have examined mindfulness and its 
associated attentional processes with regard to drinking and other substance related constructs 
(e.g., craving) in community and clinical samples (e.g., Bowen et al., 2009; Garland, 2011; 
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Garland, Boettiger, et al., 2012; Garland et al., 2011; Garland, Carter, et al., 2012; Garland, 
Froeliger, et al., 2014; Garland et al., 2010; Wupperman et al., 2012). Findings from these 
studies suggest that more mindful individuals display lower levels of cue-elicited craving and 
negative mood as well as faster disengagement from visual alcohol cues. Thus, it appears that 
mindfulness may serve as a protective factor with regard to cravings and alcohol attentional-
bias. Specifically, this thesis argues that levels of mindfulness may provide an explanation for 
the relationship between personality (impulsivity and punishment sensitivity) and alcohol-
related incentive motivational processes of craving and alcohol cue-elicited attentional focus. 
Subsequent research in the area of attentional focus (Gable & Harmon-Jones, 2011; 
Ryerson et al., 2017) has provided initial evidence to suggest that the relationship between 
motivational intensity and attentional focus is bi-directional. The apparent circular 
relationship between emotion and attentional processing has particularly important 
implications for addictive behaviours and their treatment/prevention. As such, it seems 
pertinent to build on the findings of Hicks et al. (2012) that motivation to consume alcohol 
impacts upon attentional breadth by investigating whether scope of attention similarly 
influences motivation to consume alcohol (i.e., craving).  
Thesis aims 
The overall broad aim of this thesis is to examine the role of various individual factors 
in understanding the craving response to alcohol. Specifically, the preceding review of the 
literature identified a number of issues relating to incentive salience, attentional processes 
and individual differences that warrant further investigation.  It is argued that a specific 
examination of these issues will represent a significant contribution to the understanding of 
craving and mechanisms associated with addictive behaviours.  Thus, following the review of 
the literature, four aims have been developed for investigation. The aims of this thesis are: 
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1. To investigate the role of incentive motivation in understanding self-reported craving 
for alcohol and, specifically, whether incentive motivation can be dissociated from 
affective experience in the context of alcohol-related craving. 
 
2. To investigate attentional processing of alcohol-related cues in the context of self-
reported craving. 
 
3. To investigate the role individual differences (i.e., impulsivity, threat sensitivity, 
mindfulness) in understanding both attentional focus and self-reported craving for 
alcohol. 
 
4. To investigate whether manipulation of attentional focus is associated with changes in 
self-reported craving and high activation affective states. Associations with 
personality and mindfulness will also be examined. 
 
To address these aims, three studies were conducted using a combination of 
experimental and cross-sectional methodologies. The following section outlines the extent to 
which each study addresses these aims.   
Study one addresses the first aim by examining craving for alcohol and affective 
states at three time-points of a drinking episode to investigate whether the incentive 
motivational and affective experience can be dissociated. This study incorporated a repeated-
measures experimental design with 59 university students. Specifically, craving for alcohol 
and affective stages were examined at baseline, directly following the consumption of an 
alcoholic beverage, and 20 minutes following consumption of the alcoholic drink. Analysis of 
Variance (ANOVA) was utilised to examine differences in cravings between light and heavy 
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drinkers across the three time-points and a further ANOVA was conducted to examine 
differences in positive affect between light and heavy drinkers at the three time-points. 
Correlation analyses were used to examine the relationship between craving and positive 
affect at the different time-points. Finally, a profile analysis was conducted to test for parallel 
changes in craving and positive affect for light and heavy drinkers. The hypotheses for study 
one were: 
1. Heavy drinkers would report higher levels of alcohol craving than light 
drinkers.  
2. It was hypothesised that there would be a positive correlation between craving 
and positive affect in light drinkers but not heavy drinkers. 
3. It was hypothesised that craving and positive affect would change similarly 
over time in heavy drinkers but not light drinkers.  
In study two, 203 participants, who were regular drinkers and recruited online, 
undertook an online correlational study investigating the role of personality, mindfulness and 
attentional processes relating to alcohol use. Study two addresses aims two and three by 
examining the roles of mindfulness and attentional focus with regard to alcohol craving and 
personality. A path model was utilised to examine the main hypothesis below and 
correlational analyses were conducted to explore the relationships between all variables of 
interest.  
1. It was proposed that the mindfulness subscales of Act with Awareness and 
Accept without Judgement would mediate the well-established relationship 
between personality (impulsivity and punishment sensitivity) and alcohol 
craving and attentional focus. 
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Finally, study three utilised a between-groups experimental methodology with a 
community sample of 99 regular drinkers (recruited online) to examine whether a 
manipulation of attentional focus would result in changes in subjective craving for alcohol. 
Analysis of variance (ANOVA) was utilised to test for changes in craving and affect from 
pre- to post-manipulation. Correlational analyses were conducted to examine the 
relationships between personality, mindfulness, craving and attentional focus. The key 
hypotheses of this study were as follows. 
1. It was hypothesised that individuals exposed to the local attention 
manipulation would demonstrate an increase in alcohol craving, while 
individuals exposed to the global manipulation were expected to experience a 
decrease in alcohol craving. 
2. It was hypothesised that high activation positive affect and high activation 




6. Study 1: Dissociating Urge To Drink and Positive Affect in Young Heavy Drinkers 
Drug-associated cues appear to seize the attention of addicts, consuming their 
thoughts, and motivating drug-seeking and drug-taking behaviour (Field & Cox, 2008; B. T. 
Saunders & Robinson, 2013). Exposure to drug-related stimuli has also been implicated in 
the reinstatement of drug use following extinction (T. E. Robinson & Berridge, 1993). Thus, 
in addicted individuals, it appears that drug-related cues gain the ability to instigate and 
maintain drug-taking behaviour (T. E. Robinson & Berridge, 1993, 2008). As such, much 
research has been undertaken into the role of alcohol-related cues in alcohol use and relapse 
(See Carter & Tiffany, 1999; Drummond, Tiffany, Glautier, & Remington, 1995; Field & 
Cox, 2008; Franken, 2003; Monti et al., 1987; Robbins & Ehrman, 2004). For example, ‘cue-
reactivity’ studies have consistently demonstrated that when presented with drug-related 
stimuli, regular drug users exhibit increased subjective (e.g., craving) and physiological (e.g., 
salivation, heart rate) reactions relative to a neutral stimulus, as well as increased drug-
seeking behaviour (See Carter & Tiffany, 1999; Monti et al., 1987). Thus, it appears that 
drug-related cues have the potential to elicit appetitive responses and motivate ongoing drug 
use. 
Stewart, de Wit, and Eikelboom’s (1984) conditioned incentive model of addiction 
has profoundly shaped cue reactivity research, and in particular has influenced the 
interpretation of findings from cue reactivity studies. According to the conditioned incentive 
model, the pleasurable effects of a drug and the desire for that drug are both regulated by a 
general appetitive motivational system (Stewart et al., 1984). This model drew on broader 
neurobiological research suggesting that this general appetitive motivational system is 
mediated by the mesolimbic dopamine system (e.g., Bindra, 1974; Toates, 1986). However, 
more recently, it has been suggested that craving and positive affective responses to alcohol 
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are products of separate underlying mechanisms of reward (T. E. Robinson & Berridge, 
1993).  
Indeed, the inconsistent findings of cue reactivity studies provide some evidence to 
suggest that craving and positive affective responses may reflect distinct reward processes. 
Specifically, while urge to drink has consistently been shown to increase in response to 
alcohol cues in both clinical (e.g., Davidson, Tiffany, Johnston, Flury, & Li, 2003) and 
community samples (e.g., Kambouropoulos & Staiger, 2001), cue-induced positive affective 
reactions have been somewhat mixed. For example, several studies have found that when 
exposed to an alcohol cue, regular drinkers report increases in both urge to drink (craving) 
and positive affect (Kambouropoulos & Staiger, 2004; MacKillop & Lisman, 2007; van den 
Wildenberg et al., 2007). However, other studies have reported alcohol cue-elicited increases 
in urge to drink, but no significant changes in positive affect (Davidson et al., 2003; 
Kambouropoulos & Staiger, 2001, 2009; Skinner et al., 2010). In addition, urge to drink has 
been shown to be a stronger and more reliable predictor of level of alcohol use than positive 
affect (Carter & Tiffany, 1999). Thus, results of cue reactivity studies provide evidence to 
suggest that positive affective responses to alcohol cues may reflect an underlying reward 
process distinct from that of craving.  
Incentive sensitisation theory (IST) of addiction may provide a relevant framework 
for understanding the inconsistencies with regard to urge to drink and positive affect in cue 
reactivity studies (T. E. Robinson & Berridge, 1993, 2008). According to IST, there are two 
distinct psychological components of reward, termed ‘wanting’ and ‘liking’, which reflect 
separate underlying neural systems (Berridge et al., 2009). ‘Wanting’ represents the 
motivational process by which incentive value is attributed to drugs and their related cues, 
and is experienced as the desire or craving for drugs. According to IST, this process of 
incentive salience attribution is regulated by the mesolimbic dopamine system (Berridge et 
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al., 2009). On the other hand, ‘liking’ represents the hedonic impact of drugs and reflects 
their subjective pleasurable effects (T. E. Robinson & Berridge, 1993). Opioid receptors in 
‘hedonic hotspots’ of the brain, such as the nucleus accumbens and ventral pallidum, are 
proposed to be implicated in ‘liking’ (Berridge et al., 2009). Thus, with reference to alcohol 
cue reactivity studies, it seems plausible to suggest that cue-elicited urge to drink may reflect 
‘wanting’; whereas, cue-elicited positive affective states might be analogous to ‘liking’. So, 
while according to positive reinforcement models, alcohol cue-induced increases in urge to 
drink and positive affect are considered to reflect a general appetitive process, IST would 
posit that these constructs represent distinct component processes of reward.  
Furthermore, according to IST, it is not the pleasurable effects (‘liking’) of alcohol, 
but the incentive salience (‘wanting’) that is implicated in alcohol use problems and 
addiction. Specifically, according to IST, addiction is the result of a sensitisation of only the 
neural system underlying ‘wanting’ (and not ‘liking’), resulting in an increase in the incentive 
value of the drug with each subsequent use (T. E. Robinson & Berridge, 2001). 
Consequently, addiction is characterised by an escalation in drug ‘wanting’ but not ‘liking’. 
With the progression towards addiction, craving intensifies, but the pleasure experienced 
from taking drugs does not increase commensurably, and may in fact decrease.  
There is no denying the influence of ‘liking’, and its association with ‘wanting’ in the 
initiation of drug use. In the early stages of use, the extent to which one ‘wants’ to drink (or 
take drugs) must necessarily be closely associated with the extent to which they ‘liked’ the 
drink (T. E. Robinson & Berridge, 1993). That is, if an individual did not enjoy the 
experience of taking drugs, they are less likely to want to use again. However, in dependent 
individuals, drugs of abuse have been shown to motivate drug-seeking and drug-taking 
behaviour even though there is no longer any pleasure experienced as a result of use (T. E. 
Robinson & Berridge, 1993). So, whilst ‘wanting’ and ‘liking’ may be strongly linked in the 
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initiation of substance use, a dissociation gradually increases with the development of 
addiction. As such, we might expect proportionate cue-elicited increases in urge to drink and 
positive affect in light/non-problem drinkers. Whereas in heavy/problem drinkers, any cue-
elicited increase in positive affect is not likely to match that of urge to drink. Thus, the 
inconsistencies in alcohol cue-elicited positive affect reported in prior cue-reactivity studies 
may be explained by the differences in ‘liking’ experienced by light versus problem drinkers 
as proposed in IST.  
While some recent studies have examined ‘wanting’ and ‘liking’ for alcohol in 
humans, their findings were inconsistent (e.g., Hobbs et al., 2005; Ostafin et al., 2010; 
Willner et al., 2005). Specifically, while the separability of ‘wanting’ and ‘liking’ has been 
identified in some studies (e.g., Hobbs et al., 2005; Ostafin et al., 2010), others did not find a 
dissociation between the two processes (e.g., Willner et al., 2005). The inconsistency of 
findings may be influenced by the lack of consensus on how ‘liking’ should be measured. 
These prior studies have used distinct approaches to the assessment of ‘liking’, including 
measures of the pleasantness of the flavour of the drink (Hobbs et al., 2005; Ostafin et al., 
2010), and the anticipated effects of alcohol (Willner et al., 2005). However, given that 
‘liking’ reflects the hedonic impact of alcohol (T. E. Robinson & Berridge, 1993), it is argued 
that positive affective responses to alcohol may provide a more appropriate measure of 
‘liking’ for alcohol.  
While immediate (alcohol) cue-elicited responses have been shown to be important 
predictors of alcohol use and problem drinking (Carter & Tiffany, 1999), priming effects of 
alcohol have also been implicated in substance use and abuse (Rose, 2013). Specifically, 
studies with both dependent (e.g., Hodgson, Rankin, & Stockwell, 1979; Stockwell, 
Hodgson, Rankin, & Tylor, 1982) and social drinkers (e.g., Chutuape, Mitchell, & de Wit, 
1994; de Wit & Chutuape, 1993; Kirk & De Wit, 2000; Rose & Duka, 2006) have reported 
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that ingestion of an initial drink can increase cravings and motivate further drinking. The 
ability of an initial drink to motivate continued drinking may reflect a shift towards problem 
drinking patterns (Rose, 2013). In particular, the alcohol priming effect has been implicated 
in binge drinking, a risky drinking behaviour specifically relevant to younger drinkers. Thus, 
given the important role of both immediate alcohol cue-elicited effects and alcohol priming 
effects in the motivation to consume alcohol in the initial stages of drinking, the current study 
sought to examine the subjective responses to both processes within the one study. 
In the current study, participants completed assessments of urge to drink and positive 
affect at three time-points: the commencement of the testing session (baseline), directly 
following the sight, taste, smell, and consumption of a standard drink of alcohol (cue-elicited 
responses), and 20 minutes following drinking the alcohol (reactivity due to priming effects). 
In addition to measuring reactivity to both alcohol cues (i.e., the sight, taste, and smell of an 
alcoholic drink) and a priming dose of alcohol, this protocol allowed for examination of the 
relationship between urge to drink and positive affect across the three time-points. That is, we 
were able to capture the subjective experience of an individual from the point prior to alcohol 
presentation, through consumption of an initial drink where the individual is exposed to the 
sight, taste, and smell of the alcoholic drink, and subsequently to the subjective experience of 
the effects of the alcohol consumed.  
Drawing on IST, the following hypotheses were proposed for the current study. 
Firstly, it was predicted that, overall, heavy drinkers would report higher levels of urge to 
drink than light drinkers. Secondly, it was proposed that urge to drink would be positively 
correlated with positive affect directly following alcohol consumption and 20 minutes later in 
light drinkers but not in heavy drinkers. Finally, it was hypothesised that there would be 





Participants were recruited through advertisements on university noticeboards. The 
sample consisted of 59 first year university students (29 male, 30 female) with an age range 
of 18 to 56 and a mean age of 20.53 (SD = 5.4). Students received course credits for 
participation and were required to participate in person. Informed consent was obtained from 
each participant and approval was received from the relevant university ethics committee. 
Measures 
Alcohol use. The 10-item Alcohol Use disorders Identification Test (AUDIT; J. B. 
Saunders, Aasland, Babor, de la Fuente, & Grant, 1993) was utilised to assess frequency and 
quantity of alcohol consumption and to identify individuals drinking at hazardous/harmful 
levels. AUDIT scores range from 0 to 40, with scores of 8 or above indicating hazardous use, 
and 10 or above indicating harmful alcohol use. While a cut-off of 10 has lower sensitivity 
than the more commonly used score of 8, a cut-off of 10 provides greater specificity (J. B. 
Saunders et al., 1993). Given the exaggerated alcohol use displayed in young people in their 
late teens to early 20s (Johnstone, Leino, Ager, Ferrer, & Fillmore, 1996), the more 
conservative AUDIT cut-off score of 10 was employed for categorising heavy drinkers in the 
current sample. The AUDIT has been widely used with university student populations and 
has been found to be particularly sensitive in identifying non-dependent problem drinking 
(Dawe, Loxton, Hides, Kavanagh, & Mattick, 2002). Cronbach’s alpha in the current study 
was .78. 
Urge to drink/Craving*. Urge to drink was assessed with a single item, “How much 
do you want to drink alcohol right now?” Responses were recorded on a 100mm visual 
analogue scale (VAS) anchored by the terms “not at all” and “extremely”. A single item 
 79 
measure was deemed most appropriate as we sought to capture immediate responses over 
repeated assessments (Sayette et al., 2000). Furthermore, VAS have been found to be highly 
sensitive measures of reactivity in a number of alcohol-related studies (e.g., Kamboj et al., 
2011; Kambouropoulos & Staiger, 2004, 2009). 
*Please note that the terms “urge to drink” and “craving” are used interchangeably 
within this thesis. 
Positive affect. Given that repeated assessments were to be conducted and that we 
were interested in immediate affective responses, a brief measure of positive affect was 
required. Thus, two descriptors that have consistently been associated with activated positive 
affect were selected for assessing this construct in the current study (Kambouropoulos & 
Staiger, 2004). According to Watson, Wiese, Vaidya, and Tellegen (1999), high arousal 
descriptors best reflect fluctuations in appetitive and aversive motivational system 
functioning. Participants were asked to rate how excited and how lively they felt at that point 
in time on 100mm VAS with endpoints of “not at all” and “extremely”. This measure has 
been utilised in prior cue reactivity studies and found to be sensitive to changes in affect 
(Kambouropoulos & Staiger, 2009). 
Procedure 
Baseline ratings of urge to drink and positive affect were collected at the beginning of 
the session (time 1). Participants were then provided with an Australian standard drink of 
alcohol containing 10 grams of alcohol (vodka) in 120ml of lemon/lime soda, to consume 
within 5 minutes. Directly following consumption of the alcohol, participants provided a 
second set of urge to drink and positive affect ratings (time 2). A 20-minute filler task (i.e., a 
computer reaction-time task) was then undertaken by participants to allow time for the 
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priming dose of alcohol to have an effect. Participants completed the AUDIT approximately 
two days prior to the alcohol testing session. 
Data analysis 
To test the hypothesis that heavy drinkers would report higher levels of urge to drink 
than light drinkers, a 3x2 mixed model analysis of variance (ANOVA) was conducted with 
three time-points (baseline, directly following alcohol consumption as the within subjects 
factor, 20 mins post alcohol consumption) and AUDIT group (light vs hazardous drinkers) as 
the between subjects factor. A further 3x2 mixed model ANOVA was conducted to examine 
differences between light and heavy drinkers on positive affect with time (baseline, directly 
following alcohol consumption, 20 mins post alcohol consumption) as the within subjects 
factor and AUDIT group (light vs hazardous drinkers) as the between subjects factor. 
To test the hypothesis that there would be a positive correlation between urge to drink 
and positive affect in light drinkers but not heavy drinkers, Pearson product-moment 
correlational analyses were performed separately for light and heavy drinkers. 
In order to examine changes in the relationship between urge to drink and positive 
affect over time, a profile analysis was performed. Profile analysis is a special application of 
MANOVA when there are several DVs measured at several time-points (Tabachnick & 
Fidell, 2007). This analysis is particularly valuable for investigating whether change in one 
DV (e.g., urge to drink) is consistent with change in another DV (e.g., positive affect) from 
one time point to the next. That is, the test of parallelism within the profile analysis allowed 
us to test whether the consumption of alcohol had a similar effect on urge to drink as it did on 
positive affect. In the current study, a doubly-multivariate analysis of variance was conducted 
with drinking group (two levels: light, heavy) as the between subjects factor. The dependent 
variables were treated as a within subjects factor with two levels (urge to drink, and positive 
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affect), and time (three levels: baseline, immediately following alcohol consumption, 20 
minutes post consumption) was the second within subjects factors. 
Results 
Preliminary Data Analysis 
Analysis of missing data was conducted with missing values analysis in SPSS, and all 
cases with more than 5% missing data were deleted from the dataset. Data missing at random 
was replaced with the series mean (Tabachnick & Fidell, 2013).  
Normality of variables was assessed, and data were screened for univariate and 
multivariate outliers. Univariate outliers were identified as those with a standardised score 
greater than 3.29 (p<.001) (Tabachnick & Fidell, 2013). These scores were re-coded a raw 
score one unit greater or smaller than the next most extreme score in the distribution which is 
within 3.29 standard deviations from the mean. This technique allows outlying cases to 
remain in the dataset, however reduces their impact (Tabachnick & Fidell, 2013). 
Mahalanobis distance was used to assess multivariate outliers using the criterion p<.001 
(Tabachnick & Fidell, 2013). All multivariate outliers were deleted.  
Variables were screened for normality using Shapiro Wilks statistics with 
consideration given to the fact that normality statistics are highly sensitive in large sample 
sizes and violations in skewness and kurtosis have little impact upon analyses (Tabachnick & 
Fidell, 2013). Absolute skewness and kurtosis statistics indicated that there were no severe 
violations of distribution. 
Descriptives 
The mean AUDIT score for the sample was 10.93 (SD = 5.73). Based on their 
AUDIT scores, 28 (13 female) participants were categorised as light drinkers (AUDIT < 10) 
and 31 (17 female) were categorised as heavy drinkers (AUDIT ≥ 10). The mean AUDIT 
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score of the light drinker group was 6.36 (SD = 1.95), and the mean AUDIT score of the 
heavy drinkers was 15.06 (SD = 4.79).  
Mean ratings of urge to drink in light and heavy drinkers are presented in Figure 1A, 
and mean ratings for positive affect in light and heavy drinkers are presented in Figure 1B. 
 
Hypothesis Testing 
To test the hypothesis that heavy drinkers would report greater urge to drink than light 
drinkers, an ANOVA was conducted. Overall, heavy drinkers reported significantly higher 
urge to drink than light drinkers, F (3,55) = 5.83, p < .01, partial ηp2 = .24. Specifically, 
heavy drinkers recorded significantly higher urge to drink than light drinkers at baseline (F 
(1,57) = 8.98, p < .01, ηp2 = .14), directly after consumption of alcohol (F (1,57) = 8.67, p < 
.01, ηp2 = .13), and 20 minutes following alcohol consumption (F (1,57) = 17.97, p < .001, 
ηp2 = .24). A further ANOVA revealed that there was no overall difference between groups 
on positive affect, F (3,55) = .63, p > .05, nor was there any difference at each of the time 
points (see Figure 1B).  
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To test the hypothesis that urge to drink and positive affect would be positively 
correlated in light but not heavy drinkers, correlational analyses were conducted. Firstly, the 
correlations between urge to drink and positive affect at the three time points were considered 
separately for the two drinking groups. As shown in Table 1, urge to drink and positive affect 
were positively correlated at all three time points for light drinkers. However, in heavy 
drinkers, the only significant correlation was at time two.  
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Table 1. Correlations Between Urge to Drink and Positive Affect at Baseline, Directly 





20 mins post 
consumption 
Light drinkers .45* .72** .71** 
Heavy drinkers .13 .56* .04 
*p < .05, **p < .01 
 
Profile analysis was then utilised to explore changes in the relationship between urge 
to drink and positive affect over time in heavy and light drinkers. A doubly-multivariate 
analysis of variance was conducted with drinking group (two levels: light, heavy) as the 
between subjects factor, and time (with three levels: baseline, immediately after drinking, 20 
minutes after drinking) and reactivity (with two levels: urge to drink, and positive affect) as 
within subjects factors. The analysis revealed a near-significant three-way interaction 
between drinker group, time, and dependent variables (i.e., urge to drink, and positive affect), 
F (2,56) = 3.16, p = .05, ηp2 = .10. This suggests that changes in urge to drink and positive 
affect over time were different for the two drinker groups. More specifically, as presented in 
Figure 2, parallel changes in urge to drink and positive affect were seen in light drinkers (F 
(2,54) = .17, p > .05), whereas, in heavy drinkers, there was a significant difference in the 
pattern of change between the two variables (F (2,60) = 5.62, p < .01, ηp2 = .16). Tests of 
within subjects contrasts revealed that this significant difference in urge to drink and positive 
affect in heavy drinkers was from time two to time three, F (1,30) = 11.47, p < .01, ηp2 = .28.  
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The third time-point (20 minutes post consumption) appeared to be particularly 
important in distinguishing between light and heavy drinkers, and therefore an ancillary 
analysis of this time-point was conducted. Given the continuous nature of AUDIT scores, a 
moderated multiple regression was conducted to examine whether the relationship between 
urge to drink and positive affect changed as a function of AUDIT score. Urge to drink was 
regressed on positive affect, alcohol use, and the interaction of positive affect and alcohol 
use. The analysis revealed a significant interaction of positive affect and alcohol use on urge 
to drink, F (3,55) = 16.61, p < .001 (see Table 2). Analysis of simple slopes (Aiken & West, 
1991) revealed that at high levels of alcohol use (i.e., AUDIT score 1 SD above the mean), 
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positive affect was not a significant predictor of urge to drink, β = .14, p > .05. However, at 
low levels of alcohol use (i.e., AUDIT score 1 SD below the mean), positive affect was a 
significant predictor of urge to drink, β = .64, p < .001. Thus, the relationship between 
positive affect and urge to drink appears to weaken as level of alcohol use increases (see 
Figure 3). 
Figure 3. Regression lines depicting the relationship between urge to drink and 




This study aimed to investigate the relationship between subjective urge to drink and 
positive affective responses to alcohol cues and an initial drink of alcohol. While cue-elicited 
urge to drink and positive affect were positively associated in both light and heavy drinkers, 
the hypothesis that urge to drink and positive affect would be dissociable in heavy drinkers 
following an alcoholic drink was supported. 
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As predicted, when compared with light drinkers, heavy drinkers reported a 
significantly higher level of urge to drink at baseline, at alcohol cue exposure (directly 
following consumption), and 20 minutes following ingestion of a single drink of alcohol. 
This finding is in line with IST which suggest that, with the progression towards addiction, 
the neural system underlying ‘wanting’ becomes sensitised, leading to progressively stronger 
cravings (T. E. Robinson & Berridge, 1993). This finding is also consistent with prior cue-
reactivity research (e.g., Hobbs et al., 2005; Kambouropoulos & Staiger, 2001; Papachristou, 
Nederkoorn, Havermans, van der Horst, & Jansen, 2012), as well as with previous research 
on alcohol priming effects (e.g., Kirk & De Wit, 2000; Rose & Duka, 2006). This study 
provides a novel addition to cue reactivity research with the inclusion of assessments of urge 
to drink and positive affect 20 minutes following alcohol consumption. This additional time-
point afforded us the opportunity to examine subjective reactions to the consumption of an 
initial drink as well as to investigate changes in reactivity over time. Thus, while traditional 
cue-reactivity studies contribute to the understanding of the motivation to initiate drinking, 
responses to the consumption of a drink provides scope for understanding the motivation to 
continue drinking once started.  
Contrary to expectation, in response to the immediate impact of the sight, taste, and 
smell of alcohol, both light and heavy drinkers report that the extent to which they wanted to 
drink alcohol right now was closely related to their positive affective state. One possible 
explanation for this finding is that positive affective responses directly following the 
consumption of alcohol are influenced by drinking expectancies. Immediately following 
alcohol consumption, an individual’s affective state may be influenced by how they expect to 
feel as a result of consuming alcohol. While younger individuals tend to have more positive 
expectancies regarding the outcome of alcohol consumption (e.g., improved mood), older 
heavy drinkers tend to be influenced more by negative expectancies due to considerable 
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experience of the negative consequences of drinking (Leigh & Stacy, 2004). Thus, given the 
young mean age (20.53) of our sample, the heavy drinkers in our sample may have started 
experiencing less pleasure from drinking, however, they may still have expectancies of 
improved positive mood from alcohol consumption. Whereas, in older heavy drinkers, 
positive expectancies surrounding the pleasurable effects of alcohol are likely to have 
decreased, leading to self-reported cue-elicited affective responses that are more in line with 
their actual affective experience.  
As predicted, at 20 minutes following alcohol consumption, urge to drink positively 
correlated with positive affect in light drinkers only. This finding is consistent with IST, such 
that in lighter drinkers, the degree to which they ‘wanted’ to drink alcohol was closely related 
to how much they ‘like’ alcohol. On the other hand, the extent to which heavy drinkers 
craved alcohol following an initial drink of alcohol was not associated with the level of 
pleasure experienced in response to alcohol. This finding is also consistent with the results of 
Ostafin et al. (2010), who reported no significant association between ‘wanting’ and ‘liking’ 
in a sample of at-risk drinkers. Furthermore, at 20 minutes following alcohol consumption, a 
moderated regression revealed that the relationship between urge to drink and positive affect 
weakened as level of alcohol use increased.  
The results of the profile analysis also support the premise of the development of a 
dissociation between ‘wanting’ and ‘liking’ with heavier alcohol use. Specifically, in light 
drinkers, the extent to which they experienced changes in levels of craving was matched by 
the degree to which their positive mood changed. Whereas, in heavy drinkers, the sustained 
level of craving for alcohol from directly after consumption to 20 minutes following, was 
unrelated to their change in positive mood. However, for the heavy drinkers, this one drink 
may have acted as a ‘priming dose’, leading to further craving for another drink. Yet, we 
cannot rule out the possibility that the urge to drink rating 20 minutes following alcohol 
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consumption is the result of a prolonged cue-elicited effect. That is, it may be that increased 
urge to drink induced by the sight, taste, and smell of alcohol is maintained (for at least 20 
minutes) in heavy drinkers but not for light drinkers. It seems plausible to consider that what 
may differentiate heavy/problem drinkers from light drinkers is not that they react more 
strongly to the presentation of alcohol cues, but that their reaction (i.e., urge to drink) is 
maintained for a longer period of time even while engaging in an unrelated distractor task.  
This study makes a novel contribution to IST research by conceptualising ‘liking’ for 
alcohol as a positive affective response. While prior studies have employed measures of 
pleasantness of the flavour of the drink (Hobbs et al., 2005; Ostafin et al., 2010), and the 
anticipated effects of alcohol (Willner et al., 2005), it is argued that these may not be the most 
appropriate approach to assessing ‘liking’ for alcohol. Specifically, given that ‘liking’ 
represents the hedonic impact of drugs, it seems that an assessment of the positive affective 
state in response to the consumption of alcohol may be most appropriate.  
The current findings provide further evidence that at least two reward processes, with 
putatively distinct underlying neural systems may be involved in alcohol use. As such, 
inconsistency with regard to cue-elicited positive affect in prior cue reactivity studies 
(Davidson et al., 2003; Kambouropoulos & Staiger, 2001; Skinner et al., 2010) may arise 
from the assertion that both positive affective responses and craving responses to alcohol 
reflect a general appetitive motivational system. However, in line with IST, the extent to 
which an individual finds alcohol pleasurable will only be analogous to their craving for 
alcohol in the initial stages of use. With repeated use, heavier/at-risk drinkers experience 
increasingly intense cravings for alcohol whilst developing a tolerance to the pleasurable 
effects. Consequently, following repeated use, the increased craving experienced by heavy 
drinkers is no longer related to the level of pleasure experience from drinking. Thus, it is 
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suggested that future cue reactivity studies may benefit from considering IST when 
interpreting findings pertaining to self-reported craving and affective responses. 
One key limitation of the current study was the use of relatively young social 
drinkers. While these results may not generalise to experienced or dependent drinkers, the 
fact that divergent profiles of urge to drink and positive affect are discernible in 
inexperienced drinkers may provide a preliminary marker of at-risk drinking. More 
specifically, the point at which individuals crave alcohol but no longer derive any intrinsic 
pleasure from drinking may be an indicator of maladaptive alcohol use. Further research with 
older drinkers would be needed to ascertain if the dissociation between urge to drink and 
positive affect still holds with more experienced drinkers. Moreover, prospective research 
investigating changes in ‘wanting’ and ‘liking’ across time from adolescent experimental 
drinking to chronic use is warranted. 
In summary, the current study revealed distinct associations between urge to drink 
and positive affective responses to an initial drink of alcohol in light and heavy drinkers. 
Specifically, in support of incentive sensitisation theory, craving for alcohol was closely 
associated with pleasant mood in lighter drinkers, but with the escalation of drinking, this 
association dissipated. Thus, it appears that incentive sensitisation theory provides a 
particularly appropriate framework for understanding the complex relationship between 
affective and motivational responses to alcohol and related cues. 
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7. Study 2: Personality and Mindfulness as Predictors of Cue-Elicited Alcohol Craving 
and Attentional Focus 
Dependent and problem drinkers consistently cite craving for alcohol as a key 
motivator in the maintenance of alcohol use and relapse (Tiffany, 2010). However, despite 
extensive research in this field in recent times, the function of alcohol craving in the addictive 
process is still poorly understood (Law et al., 2016; Rosenberg, 2009; Tiffany, Carter, & 
Singleton, 2000; Tiffany & Conklin, 2000). There is much controversy surrounding how 
craving should be defined and assessed, and how best to elicit craving in cue-reactivity 
studies in the lab setting (Tiffany, 2010; Tiffany et al., 2000). The lack of consensus 
regarding the understanding of craving may stem from numerous distinct conceptualisations 
of the construct borne of differing theoretical positions (Drummond, 2001; Franken, 2003; 
Love et al., 1998; Lowman, Hunt, Litten, & Drummond, 2000; Rosenberg, 2009; Sayette et 
al., 2000; Tiffany et al., 2000). 
It is now widely accepted that the desire for alcohol operates both consciously and 
unconsciously (Field, 2006; T. E. Robinson & Berridge, 1993, 2001, 2003). Robinson and 
Berridge have argued that subjective cravings are merely the conscious reflection of 
underlying unconscious wanting for alcohol, which is the key motivator of compulsive 
drinking (T. E. Robinson & Berridge, 1993). Wanting for alcohol is proposed to be the result 
of the process of incentive sensitisation, by which excessive incentive value is attributed to 
alcohol-related cues (T. E. Robinson & Berridge, 1993, 2001, 2004). Once encountered, these 
cues elicit an intense unconscious desire for alcohol that is experienced as strong cravings for 
alcohol. The relationship between conscious and unconscious craving/wanting remains 
poorly understood. For example, alcohol-seeking behaviour can operate in the absence of 
awareness of conscious craving, and subjective craving is reported to be experience long after 
physical withdrawal symptoms have ceased (T. E. Robinson & Berridge, 1993, 2000). Thus it 
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seems pertinent to understand the mechanisms by which both conscious and unconscious 
cravings operate and interact in order to better explain the drive toward substance abuse, 
dependence, and relapse. 
Attentional biases toward alcohol-related cues (i.e., alcohol-related stimuli as more 
salient than neutral/non alcohol-related stimuli) have been heavily implicated in the 
unconscious processing of alcohol cravings (Field, 2006; Field & Cox, 2008). While there is 
substantial evidence to suggest that heavy/problem drinkers experience a bias in the content 
of attention, Hicks, Friedman, Gable, and Davis (2012) have questioned whether attentional 
scope – the extent to which one’s attention is focussed on the range of stimuli in their field of 
vision – may also be implicated in hazardous drinking behaviour (Kimchi & Palmer, 1982; 
Navon, 1977). While it was initially argued that positive affective states lead to a broadening 
of attention and negative affective states resulted in a narrowing of attentional focus 
(Fredrickson, 2001; Fredrickson & Branigan, 2005; Isen & Daubman, 1984), it has more 
recently been suggested that it is the motivational intensity and not the affective valence of 
the state that influences the focus of attention (Gable & Harmon-Jones, 2010; Gable & 
Harmon-Jones, 2011, 2013). Evidence is now accumulating to suggest that high 
motivationally intense affective states lead to a narrowing of attentional focus whereas 
affective states low in motivational intensity result in a broadening of attentional focus 
(Gable & Harmon-Jones, 2008; Gable & Harmon-Jones, 2010; Gable & Harmon-Jones, 
2011, 2013; Hicks et al., 2012).  
The motivational dimension model of affect (Gable & Harmon-Jones, 2010) proposes 
that motivationally intense affective states constrict cognitive processes in order to promote 
goal-directed behaviour. That is, an individual’s likelihood of acquiring a desired stimulus (or 
avoiding an undesirable stimulus) is greatly enhanced by focussing attention and cognitions 
on the stimulus of interest (Gable & Harmon-Jones, 2008; Gable & Harmon-Jones, 2010; 
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Harmon-Jones, Gable, et al., 2012). In a study with undergraduate students, Hicks et al. 
(2012) revealed that individuals who reported a higher motivation to consume alcohol (i.e., 
higher alcohol-related BAS-Drive) demonstrated a narrowing of attentional focus following 
pictures of alcohol when compared with neutral images. Thus, it appears that alcohol has the 
capacity to produce a narrowed mindset that is not the result of pharmacological processes. 
This inability to process the breadth of information in their environment may explain many of 
the behavioural and cognitive deficits observed in problem drinkers (Hicks et al., 2012). To 
date, only minimal research has examined attentional scope with regard to alcohol use and no 
prior studies have investigated the relationship between attentional focus and craving for 
alcohol. Thus, the current study sought to examine attentional scope in response to the 
presentation of an alcohol cue and the extent to which attentional scope correlates with the 
conscious experience of craving.  
Furthermore, the current study sought to examine the extent to which personality, 
affect, and mindfulness – variables consistently shown to be relevant to substance use – can 
explain the processes underlying cue-elicited craving and attentional focus. There is a large 
body of literature linking certain personality traits, specifically impulsivity and punishment 
and reward sensitivity, to alcohol use, and a there is also growing evidence to suggest that 
impulsiveness is associated with alcohol-related attentional biases. 
As conceptualised by Eysenck (1967), impulsivity is broadly defined as the tendency 
towards behaviour comprising rashness and devoid of forethought, and is a personality trait 
that has been routinely recognised as an important factor in substance use and misuse (Baker 
& Yardley, 2002; Dawe et al., 2007; La Grange, Hojnowski, & Nesterova, 2007; Hair & 
Hampson, 2006). Drawing from Eysenck’s impulsivity, related but distinct personality traits, 
reward and punishment (threat) sensitivity as conceptualised by Gray (1987), have also been 
strongly implicated as motivational factors in the initiation of drinking (A. J. Cooper, Smillie, 
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& Jackson, 2008; Corr, 2004; Dawe et al., 2007; Kambouropoulos & Staiger, 2004; Quilty & 
Oakman, 2004).  
Research has shown that impulsive individuals are especially prone to attentional 
biases for alcohol-related stimuli (Field & Cox, 2008; Hicks et al., 2015). Specifically, in a 
recent study with university students, Hicks (2015) sought to investigate whether impulsive 
individuals would show a greater tendency toward a narrowed focus of attention in response 
to the presentation of an alcohol cue. The results revealed that impulsivity scores predicted a 
narrowing of attentional scope when presented with alcohol-related cues in heavy but not 
light drinkers (Hicks et al., 2015). Given that impulsive individuals show a tendency toward 
immediate rewards without consideration of the consequences, it seems fitting that, in the 
presence of an alcohol cue (reward), they would engage in cognitive processes that would 
facilitate goal attainment. That is, a narrowing of attentional scope facilitates a zeroing in on 
the reward (alcohol) eliminating distractions that might interfere with achieving the goal of 
alcohol consumption (Hicks et al., 2015). This study supports the notion that impulsivity may 
influence alcohol use through a narrowing of attentional focus in order to facilitate goal 
attainment. 
An emerging body of research is examining mindfulness as a multidimensional 
construct that may be particularly relevant to substance use disorders (See Karyadi et al., 
2014; Zgierska et al., 2009). More specifically, studies have examined mindfulness and its 
associated attentional processes with regard to drinking and other substance related constructs 
(e.g., craving) in community and clinical samples (e.g., Bowen et al., 2009; Garland, 2011; 
Garland, Boettiger, et al., 2012; Garland et al., 2011; Garland, Carter, et al., 2012; Garland, 
Froeliger, et al., 2014; Garland et al., 2010; Wupperman et al., 2012). Findings from these 
studies suggest that more mindful individuals display lower levels of cue-elicited craving and 
negative mood as well as faster disengagement from visual alcohol cues. Thus, it appears that 
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mindfulness may serve as a protective factor with regard to cravings and alcohol attentional-
bias. 
Individual differences in personality also appear to be associated with mindfulness 
(Harnett et al., 2016). A growing body of research is showing negative associations between 
different measures of impulsivity and multiple aspects of mindfulness (Hamill et al., 2015; 
Harnett et al., 2016; Peters et al., 2011). For example, in two large-scale studies with 
university students, Peters et al. (2011) revealed significant negative correlations between 
self-report measures of mindfulness and impulsivity, even after controlling for trait level 
negative affect and general distress. In addition, there is also evidence to suggest that 
individual variation in the trait of threat/punishment sensitivity is associated with aspects of 
mindfulness. Specifically, Harnett (2016) found threat sensitivity to be negatively associated 
with the mindfulness subscales of act with awareness and non-judgement. These results 
suggest that individuals with increased levels of mindfulness experience lower levels of threat 
sensitivity. This association may be due to the fact that high trait mindfulness reduces 
sensitivity of the neural system underlying threat sensitivity or it may be that highly mindful 
individuals are better able to regulate output for the threat system, namely negative affect 
(Harnett et al., 2016). Much more research into how aspects of mindfulness are associated 
with personality traits is needed in order to produce a clearer picture of how the outcomes 
such as drinking behaviour are influenced by specific traits. 
In the current study, the Kentucky Inventory of Mindfulness Skills (KIMS; Baer et al., 
2004) was employed to examine the relevant facets of mindfulness. This measure seems 
particularly relevant to the aspects of personality and behaviours known to be prominent in 
problem drinking patterns. Specifically, two of the four subscales of the KIMS, act with 
awareness and accept without judgement appear to be particularly relevant to substance use 
and abuse. As previously discussed, individuals with substance use disorders are commonly 
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seen to be impulsive and rash in their decision making, with little consideration for the 
consequences or implications of their behaviour (Ball, 2005; Dawe et al., 2007; Staiger, 
Kambouropoulos, & Dawe, 2007). This characteristic behaviour of substance abusers seems 
to be in direct contrast to the concept of acting with awareness.  
Moreover, there is an extensive body of research linking negative affect and coping 
motives to substance abuse and relapse. That is, a common motivator of problem drinking is 
as a means of coping with stressful situations and avoiding negative moods (M. L. Cooper, 
Russell, Skinner, Frone, & Mudar, 1992; M. L. Cooper, Russell, Skinner, & Windle, 1992). 
However, accepting without judgment calls for the individual to experience the present 
moment fully and to accept one’s thoughts and feeling without trying to escape or appraise 
them (Kabat-Zinn, 1990); a notion that may be particularly challenging for individuals who 
are sensitive to threat/punishment. Given this potential relevance of acting with awareness 
and accept without judgment to problem drinking, these two components will be examined in 
more detail in the current study.  
In sum, extensive research in the field of alcohol use is yet to provide a clear 
understanding of the processes underlying subjective craving. In line with previous research 
in the field, the current study sought to further explore the role of personality and affect with 
regard to levels of alcohol use and craving. Specifically, it was hypothesised that heavy 
drinkers would record higher scores on measures of impulsivity and reward sensitivity than 
light drinkers. Furthermore, it was predicted that heavy drinkers would also report 
significantly higher levels of craving and negative affect in response to the presentation of 
alcohol cues. Finally, the main aim of this study was to investigate unconscious craving 
processes by examining how narrow or broad an individual’s focus of attention was in 
response to alcohol-related cues and in turn how this correlates with subjective cravings. 
Furthermore, we sought to assess whether lower levels of mindfulness may explain why 
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individuals who are highly impulsive and sensitive to punishment experience increased 
cravings and narrowed attention is response to alcohol cues.  
A path model was proposed in the current study to explain subjective alcohol craving 
and attentional focus in heavy/problem drinkers. Specifically, it was proposed that 
mindfulness subscales of Act with Awareness and Accept without Judgement would mediate 
the well-established relationship between personality variables and alcohol craving and 
attentional focus. While mindfulness can be developed through practice, it has been shown to 
occur to varying degrees within the population (Karyadi et al., 2014; C. Murphy & 
MacKillop, 2012; Tomlinson et al., 2018). Thus, mindfulness may be considered a 
dispositional trait and it is argued here that mindfulness may explain the processes underlying 




A total of 203 participants (male=103, female=100) aged between 21 and 69 years (M 
= 33.7, SD = 10.18) completed this study. Mean AUDIT score of all participants in this study 
was 7.25 (SD = 5.71; range: 1-28). Participants were subsequently categorised into groups 
based on AUDIT score, whereby those with scores of 0-7 were classified as light drinkers, 
and those with scores of 8 or more classified as hazardous drinkers. Following categorisation, 
there were 134 (59 male, 75 female) light drinkers (AUDIT = 3.96, SD = 1.71) and 69 (44 
male, 25 female) hazardous drinkers (AUDIT = 13.65, SD = 5.31). 
Measures 
Demographics.	  Participants were asked to report on their age, sex, occupation, 
highest level of education, whether they were currently studying and if so what their major 
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was. In addition, they were asked if they have previously or currently smoke cigarettes, and if 
so how many on average per day.  
Alcohol use. The 10-item Alcohol Use Disorders Identification Test (AUDIT; 
Saunders, Aasland, Babor, de la Fuente, & Grant, 1993) was utilized to assess frequency and 
quantity of alcohol consumption and to identify individuals drinking at hazardous/harmful 
levels. AUDIT scores range from 0 to 40, with scores of 8 or above indicating hazardous use, 
and 10 or above indicating harmful alcohol use. The AUDIT has been widely used with 
university student populations, and community samples, and has been found to be particularly 
sensitive in identifying nondependent problem drinking (Dawe, Loxton, Hides, Kavanagh, & 
Mattick, 2002). Cronbach’s alpha in the current study was .86. 
Craving. Craving was assessed with a single item, “How much do you want to drink 
alcohol right now?” Responses were recorded on a 100-mm visual analogue scale (VAS) 
anchored by the terms not at all and extremely. A single-item measure was deemed most 
appropriate as we sought to capture immediate responses over repeated assessments (Sayette 
et al., 2000). Furthermore, VAS have been found to be highly sensitive measures of reactivity 
in a number of alcohol-related studies (e.g., Kamboj et al., 2011; Kambouropoulos & Staiger, 
2004, 2009). 
Positive and negative affect. Given that repeated assessments were to be conducted 
and that we were interested in immediate affective responses, brief measures of positive and 
negative affect were required. According to Watson, Wiese, Vaidya, and Tellegen (1999), 
high arousal descriptors best reflect fluctuations in appetitive and aversive motivational 
system functioning. Thus, two descriptors that have consistently been associated with high 
positive activation and high negative activation were selected to examine positive and 
negative affect in the current study. Excited and lively represented positive affect, and tense 
and distressed represented negative affect. Participants were asked to rate the extent to which 
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they felt each emotion at that point in time on 100 mm VAS with endpoints of not at all and 
extremely. Variations of this measure have been utilized in prior cue-reactivity studies and 
found to be sensitive to changes in affect (Kambouropoulos & Staiger, 2004, 2009). 
Reward Sensitivity. The Sensitivity to Reward (SR) scale from the Sensitivity to 
Punishment and Sensitivity to Reward Questionnaire (SPSRQ; Torrubia, Ávila, Moltó, & 
Caseras, 2001) was utilised as a measure of reward drive. The SR subscale comprises 24 
‘yes’/‘no’ response items (e.g. ‘do you like being the centre of attention at a party or a social 
meeting?’), and generates an overall reward sensitivity score. Very good internal consistency 
(α = 0.81) was demonstrated with this scale in the current study. Further, the SR subscale 
correlates with alternative personality measures related to reward sensitivity, such as, 
extraversion, and sensation-seeking (Torrubia et al., 2001).  
Punishment sensitivity. The Sensitivity to punishment (SP) subscale of the SPSRQ 
(as above) provided our measure of punishment sensitivity. The SP subscale comprises 24 
‘yes’/‘no’ response items (e.g. ‘Are you often afraid of new or unexpected situations?’), and 
generates an overall punishment sensitivity score. The scale displayed excellent internal 
consistency in the current study (α = 0.90). 
Rash impulsiveness. The impulsiveness subscale of the Eysenck Impulsiveness 
Questionnaire (I7; Eysenck, Pearson, Easting, & Allsopp, 1985) was employed as a measure 
of rash impulsiveness. The I7 comprises 19 ‘yes’/‘no’ response items such as, ‘do you often 
buy things on impulse?’ This scale exhibited reliabilities of .84 and .83 for men and women, 
respectively, and demonstrated correlations with the psychoticism scale of Eysenck 
Personality Questionnaire of .46 for males and .45 for females (Eysenck et al., 1985).  
 The I7 exhibited internal consistencies of .88 in the current study. 
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Mindfulness. The 39 item Kentucky inventory of mindfulness scales (KIMS; Baer et 
al., 2004) was employed to examine four distinct subscales of mindfulness – observing (12 
items), describing (8 items), acting with awareness (10 items), and accepting without 
judgement (9 items). Observing reflects the importance of noticing and attending to stimuli 
such as the breath, sounds in the environment, or thoughts and emotions. Observing is 
represented by items such as, “I notice the smells and aromas of things”. Describing involves 
the non-judgemental labelling of observed phenomena with words such as worrying or 
sadness. Such labelling can be valuable in assisting the individual to acknowledge and 
recognise repetitive patterns of thinking. An example of an item to assess Describing is, “I’m 
good at finding the words to describe my feelings”. Acting with awareness involves engaging 
completely in the present moment by bringing full awareness and focus to the task or 
experience being undertaken. Acting with awareness is measured with items such as, “When 
I’m reading, I focus all my attention on what I’m reading.” Accepting without judgement 
involves accepting the present moment experience without judgement or evaluation. “I 
criticise myself for having irrational or inappropriate emotions” is one of the items used to 
assess the facet of accepting without judgement. Items are rated on a 5-point Likert scale 
ranging from 1 (never or very rarely true) to 5 (almost always or always true). 
Attentional focus. The Kimchi-Palmer local-global visual processing task (Kimchi & 
Palmer, 1982) was used to examine the extent to which an individual’s attentional is broadly 
or narrowly focused at that moment in time. Each trial involves presenting three figures on a 
page, with the test figure at the top of the page and two comparison figures below it. The 
figures are shapes composed of either the same shape or an alternative shape. For example, 
the test figure could be three small triangles in the shape of a larger triangle. One of the 
comparison figures will have local elements that are the same as the test figure but different 
global elements (e.g., four small triangles making up a larger square, while the second 
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comparison figure having global elements that match the test figure but different local 
elements (e.g., three small squares in the shape of a triangle). Participants are asked to 
indicate which of the comparison figures more closely matches the test figure. If the 
comparison figure with similar local properties to the test figure is selected, this choice 
reflects a more narrow (local) focus of attention, whereas if the figure with the same global 
element is selected, then the choice reflects a broad (global) focused at the moment. An 
average of the total responses is calculated to determine the breadth of attentional focus at 
that point in time. Higher scores reflect a broader focus of attention, with lower scores 
reflecting a narrower attentional focus. 
Alcohol cue exposure - Drinking behaviour questions. Participants were first 
presented with a photo of the most commonly consumed alcoholic beverages (e.g., beer, red 
wine, etc. – See Appendix B) and asked to identify the drink they most regularly consume. 
They were then asked a series of questions regarding how much they like the taste and smell 
of the drink, and where and with whom they usually drink.  
Procedure 
Participants were recruited through Amazon’s Mechanical Turk (MTurk), which is a 
website that is now commonly used to collect data for research projects (Buhrmester, Kwang, 
and Gosling, 2011). Within the MTurk environment, registered users can complete research 
studies and other tasks for nominal amounts of money. A brief advertisement for the study 
appeared on the MTurk website and participants were then given the option of clicking on a 
link to view the online plain language statement (PLS). Once participants acknowledged the 
terms of the PLS, they were directed to the link to the study presented in Qualtrics. 
Participants began by completing ratings of craving, affect, and demographic questions. They 
were then presented with the I7, SPSRQ, and KIMS, which were randomised across 
participants. Next, participants completed the AUDIT and were presented with an alcohol 
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prime consisting of a picture of several different types of alcohol along with questions 
regarding their drinking behaviour, and then they completed a final set of craving and affect 
ratings followed by the Kimchi Palmer task. When the study was complete, participants were 
given a code that they then entered into the MTurk system to receive their payment. 
Results 
Preliminary Data Analysis 
Analysis of missing data was conducted with missing values analysis in SPSS, and all 
cases with more than 5% missing data were deleted from the dataset. Data missing at random 
was replaced with the series mean (Tabachnick & Fidell, 2013).  
Normality of variables was assessed, and data were screened for univariate and 
multivariate outliers. Univariate outliers were identified as those with a standardised score 
greater than 3.29 (p<.001) (Tabachnick & Fidell, 2013). These scores were re-coded a raw 
score one unit greater or smaller than the next most extreme score in the distribution which is 
within 3.29 standard deviations from the mean. This technique allows outlying cases to 
remain in the dataset, however reduces their impact (Tabachnick & Fidell, 2013). 
Mahalanobis distance was used to assess multivariate outliers using the criterion p<.001 
(Tabachnick & Fidell, 2013). All multivariate outliers were deleted.  
Variables were screened for normality using Shapiro Wilks statistics with 
consideration given to the fact that normality statistics are highly sensitive in large sample 
sizes and violations in skewness and kurtosis have little impact upon analyses (Tabachnick & 
Fidell, 2013). Absolute skewness and kurtosis statistics indicated that there were no severe 
violations of distribution. 
 103 
Descriptives 
Table 1 displays the mean, standard deviation and range of scores for alcohol use, 
affect, personality, attentional focus, and mindfulness in light and heavy drinkers, as well as 
significance values for between groups t-tests on each variable. Of particular interest are the 
differences in mean scores on impulsivity, reward sensitivity, and craving. The significant 
difference between light and heavy drinkers on two of the mindfulness subscales, Act with 
awareness, and accept without judgement is also notable. 
Table 1. Means, standard deviations and range of scores for main variables of 
interest, along with significance of t-tests between groups. 
	   	   Light	  
Drinkers	  
(n	  =	  134)	  
	   	   p	   Heavy	  
Drinkers	  
(n	  =	  69)	  
	   	  
	   	   M	   SD	   Range	   	   M	   SD	   Range	  
AUDIT	  
scores	  
	   3.96	   1.71	   1-­‐7	   <.001	   13.65	   5.31	   8-­‐28	  
PA	   	   31.75	   27.42	   .07	   .07	   39.16	   27.26	   	  
NA	   	   21.42	   26.00	   <.001	   <.001	   36.12	   28.07	   	  
I7	   	   4.34	   4.07	   0-­‐17	   <.001	   8.16	   5.19	   0-­‐19	  
SR	   	   9.39	   4.25	   0-­‐19	   <.001	   13.17	   4.77	   2-­‐24	  
SP	   	   11.62	   6.60	   0-­‐24	   .44	   12.35	   5.85	   1-­‐23	  
Craving	   	   36.08	   28.83	   0-­‐100	   <.001	   53.97	   30.36	   0-­‐100	  
Attentional	  
focus	  
	   .70	   .35	   0-­‐1	   .54	   .66	   .35	   0-­‐1	  
KIMS-­‐
Observe	  
	   38.23	   9.19	   12-­‐60	   .32	   39.51	   8.39	   21-­‐55	  
KIMS-­‐
Describe	  
	   28.23	   5.72	   13-­‐40	   .09	   26.86	   5.31	   21-­‐59	  
KIMS-­‐Aware	   	   32.93	   5.73	   14-­‐50	   .02	   31.01	   5.01	   16-­‐39	  
KIMS-­‐Accept	   	   31.51	   8.07	   9-­‐45	   <.01	   28.26	   6.85	   21-­‐44	  
	  
Table	  2.	  Correlations	  between	  affect,	  craving,	  attentional	  focus,	  personality	  and	  mindfulness	  
variables	  in	  Light	  Drinkers	  












Positive	  affect	   -­‐	   	   	   	   	   	   	   	   	   	   	   	  
Negative	  
Affect	  
.03	   -­‐	   	   	   	   	   	   	   	   	   	   	  
Craving	   .20*	   .35***	   -­‐	   	   	   	   	   	   	   	   	   	  
Attention	   .18*	   -­‐.04	   -­‐.01	   -­‐	   	   	   	   	   	   	   	   	  
Alcohol	  use	   -­‐.03	   .04	   .32***	   -­‐.05	   -­‐	   	   	   	   	   	   	   	  
Impulsivity	   .04	   -­‐.02	   .09	   -­‐.04	   .16	   -­‐	   	   	   	   	   	   	  
SR	   .09	   .06	   .10	   .01	   .37***	   .41***	   -­‐	   	   	   	   	   	  
SP	   -­‐.24**	   .32***	   .06	   -­‐.16	   -­‐.01	   .01	   .10	   -­‐	   	   	   	   	  
KIMS-­‐observe	   .21*	   -­‐.02	   -­‐.03	   .01	   -­‐.17*	   -­‐.03	   .19*	   -­‐.13	   -­‐	   	   	   	  
KIMS-­‐
Describe	  
.24**	   -­‐.17	   -­‐.06	   .12	   -­‐.09	   -­‐.11	   .05	   -­‐.44***	   .48***	   -­‐	   	   	  
KIMS-­‐Aware	   .24**	   -­‐.28**	   -­‐.17	   .04	   -­‐.09	   -­‐.31***	   -­‐.19*	   -­‐.44***	   .04	   .27**	   -­‐	   	  
KIMS-­‐Accept	   -­‐.05	   -­‐.39***	   -­‐.14	   -­‐.01	   .01	   -­‐.12	   -­‐.25**	   -­‐.37***	   -­‐.21*	   .25**	   .30***	   -­‐	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Table	  3.	  Correlations	  between	  affect,	  craving,	  attentional	  focus,	  personality	  and	  mindfulness	  
variables	  in	  Heavy	  drinkers	  	  












Positive	  affect	   -­‐	   	   	   	   	   	   	   	   	   	   	   	  
Negative	  
affect	  
.07	   -­‐	   	   	   	   	   	   	   	   	   	   	  
Craving	   .17	   .42***	   -­‐	   	   	   	   	   	   	   	   	   	  
Attention	   .14	   .04	   -­‐.04	   -­‐	   	   	   	   	   	   	   	   	  
Alcohol	  use	   .02	   .31*	   .47***	   -­‐.02	   -­‐	   	   	   	   	   	   	   	  
Impulsivity	   .01	   .31*	   .27*	   -­‐.25*	   .20	   -­‐	   	   	   	   	   	   	  
SR	   .31**	   .26*	   .35**	   -­‐.12	   .16	   .53***	   -­‐	   	   	   	   	   	  
SP	   -­‐.05	   .44***	   .23	   -­‐.20	   .19	   .12	   25*	   -­‐	   	   	   	   	  
KIMS-­‐Observe	   .10	   -­‐.08	   .12	   .05	   -­‐.09	   -­‐.12	   .01	   .13	   -­‐	   	   	   	  
KIMS-­‐
Describe	  
.21	   -­‐.26*	   -­‐.16	   .30*	   .02	   -­‐.20	   .06	   -­‐.34**	   .41***	   -­‐	   	   	  
KIMS-­‐Aware	   .35**	   -­‐.21	   -­‐.11	   .31**	   -­‐.02	   -­‐.42***	   -­‐.27*	   -­‐.32**	   .07	   .15	   -­‐	   	  
KIMS-­‐Accept	   -­‐.07	   -­‐.29*	   -­‐.07	   -­‐.02	   -­‐.18	   -­‐.19	   -­‐.14	   -­‐.50***	   -­‐.35**	   -­‐.01	   .22	   -­‐	  
 
Tables 2 and 3 display some notable differences between light and heavy drinkers 
with regard to correlations between the variables of interest. Firstly, in heavy drinkers, 
alcohol cue-elicited attentional focus was negatively associated with impulsivity and 
positively associated with two of the four mindfulness subscales. However, in light drinkers, 
alcohol cue-elicited attentional focus was only associated with positive affect. Secondly, in 
light drinkers, both positive and negative affect were significantly correlated with craving; 
whereas in heavy drinkers, craving was significantly associated with negative affect only. In 
addition, in heavy drinkers, negative affect was positively associated with impulsivity, 
sensitivity to reward, and punishment sensitivity, while punishment sensitivity was the only 
personality variable associated with negative affect in the light drinkers. Of particular note is 
the moderate-strong correlation between negative affect and alcohol use in heavy drinkers 
that was not detected in light drinkers. Finally, the significant relationship between alcohol 
use and craving in both light and heavy drinkers is worth noting.	  
Path model 
Path analysis was conducted with AMOS to determine the best fitting model. The chi-
square test was used as a statistical test of model fit (p < .05). In addition, the following 
indices were also utilised to assess model fit: Comparative Fit Index (CFI > .95), Tucker 
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Lewis Index (TLI > .95), Root Mean Square Error of approximation (RMSEA ≤ .06) (Hu & 
Bentler, 1999). To test for mediation was assessed with bias-corrected bootstrap re-sampling 
was used to test the significance of indirect effects (Shrout & Bolger, 2002). Standardised 
regression coefficients (β) are presented throughout. 
As displayed in Figure 1, impulsivity was a negative predictor of mindfulness (act 
with awareness), which in turn was a positive marginal predictor of cue-elicited attentional 
focus. Thus, higher levels of impulsivity were associated with lower levels of mindfulness, 
and in turn, displayed a more narrow (local) focus of attention in response to alcohol cues. 
Punishment sensitivity was a marginal negative predictor of cue-elicited attentional focus; 
such that heightened sensitivity to punishment is predictive of narrower attentional focus 
following exposure to alcohol-related cues. Furthermore, mindfulness (accept without 
judgement) was found to be a significant mediator in the relationship between punishment 
sensitivity and attentional focus (unstandardized indirect effect: B = .006, CI: .002, .017; 
standardized B = .107, P < .05); suggesting that lower levels of mindful-acceptance may 
explain why punishment-sensitive individuals display a tendency toward narrowly focussed 
attention in response to appetitive (alcohol-related) stimuli. 
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Figure 1. Hypothesised model (Model 1).	  
	  
Figure 2. Respecified model (Model 2). 
 107 
Table 6 presents the model fit statistics for the hypothesised model, which explained 
7% of the variance in craving and 15% of the variance in attentional focus. 
	  
Table	  4.	  Model	  1:	  Unstandardised	  regression	  weights,	  standard	  errors,	  and	  significance	  values	  
for	  all	  direct	  effects	  in	  the	  hypothesized	  model.	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Direct	  effect	  path	   B	   SE	   P	  
Impulsivity	   è KIMS-­‐Awareness	   -­‐.41	   .11	   <.001	  
Threat	  Sensitivity	   è KIMS-­‐Accept	   -­‐.59	   .12	   <.001	  
KIMS-­‐Aware	   è Attentional	  focus	   .02	   .01	   .08	  
KIMS-­‐Accept	   è Craving	   -­‐.07	   .52	   .89	  
Impulsivity	   è Craving	   1.58	   .75	   <.05	  
Threat	  sensitivity	   è Attentional	  focus	   -­‐.01	   .01	   .08	  
Impulsivity	   è Attentional	  focus	   -­‐.01	   .01	   .18	  
KIMS-­‐Aware	   è Craving	   .04	   .78	   .96	  
KIMS-­‐Accept	   è Attentional	  focus	   -­‐.01	   .01	   .10	  
	  
Table	  5.	  Model	  1:	  Unstandardised	  regression	  weights,	  standard	  errors,	  and	  significance	  values	  
for	  the	  covariance	  in	  the	  hypothesised	  model.	  
	   	   	   B	   SE	   P	  
Attentional	  Focus	   çè	   Craving	   .76	   1.14	   .51	  
	  
	  
Table	  6.	  Model	  1:	  Goodness-­‐of-­‐fit	  statistics.	  
	   Χ2	   df	   p	   CFI	   TLI	   RMSEA	  
Hypothesised	  
Model	   12.89	   5	   .02	   .84	   .51	   .15	  
Note:	  CFI,	  Comparative	  fit	  index;	  TLI,	  Tucker	  Lewis	  index;	  RMSEA,	  root	  mean	  square	  error	  of	  
approximation.	  
 
The modification indices in AMOS recommended a respecification of the model to 
include an additional path from punishment sensitivity to KIMS-Aware. This pathway makes 
theoretical sense because individuals who are sensitive to the aversive cues in their 
environment are likely to be particularly mindful of the consequences and impact of their 
behaviours. For example, you might expect that someone who is deeply affected by failure in 
a particular task at work is likely to focus their attention to the best of their ability on the task 
at hand. As such, the inclusion of this additional pathway in the hypothesised model not only 
makes statistical sense, but is also supported by theory. Consequently, Model 1 was 
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respecified to include an additional pathway from punishment sensitivity to KIMS-Aware, 
and the results of the respecified Model 2 are presented below. 
As displayed in Table 9, Model 2 demonstrated an improved fit to the data with a 
non-significant Chi-square. However, the addition of the extra path from punishment 
sensitivity to KIMS-Act with awareness rendered the mediation no longer significant. 
Table	  7.	  Model	  2:	  Unstandardised	  regression	  weights,	  standard	  errors,	  and	  significance	  values	  
for	  all	  direct	  effects	  in	  the	  hypothesized	  model	  with	  additional	  path.	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Direct	  effect	  path	   B	   SE	   p	  
Impulsivity	   è KIMS-­‐Aware	   -­‐.37	   .10	   <.001	  
Threat	  Sensitivity	   è KIMS-­‐Accept	   -­‐.59	   .12	   <.001	  
Threat	  Sensitivity	   è KIMS-­‐Aware	   -­‐.23	   .09	   <.01	  
KIMS-­‐Aware	   è Attentional	  focus	   .02	   .01	   .10	  
KIMS-­‐Accept	   è Craving	   -­‐.07	   .52	   .89	  
Impulsivity	   è Craving	   1.58	   .74	   <.05	  
Threat	  Sensitivity	   è Attentional	  focus	   -­‐.01	   .01	   .08	  
Impulsivity	   è Attentional	  focus	   -­‐.01	   .01	   .18	  
KIMS-­‐Aware	   è Craving	   .04	   .79	   .96	  
KIMS-­‐Accept	   è Attentional	  focus	   -­‐.01	   .01	   .10	  
	  
Table	  8.	  Model	  2:	  Unstandardised	  regression	  weights,	  standard	  errors,	  and	  significance	  values	  
for	  all	  covariances	  in	  the	  hypothesised	  model.	  
	   	   	   B	   SE	   P	  
Attentional	  Focus	   çè	   Craving	   .76	   1.14	   .51	  
	  
	  
Table	  9.	  Model	  2:	  Goodness-­‐of-­‐fit	  statistics.	  
	   Χ2	   df	   p	   CFI	   TLI	   RMSEA	  
Respecified	  
Model	   6.55	   4	   .16	   .95	   .80	   .09	  





This study examined differences between light and heavy drinkers on a number of 
personality and affect variables known to be implicated in problem drinking. Specifically, it 
was hypothesised that heavy drinkers would record higher scores on measures of impulsivity 
and reward sensitivity than light drinkers. Furthermore, it was predicted that heavy drinkers 
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would also report significantly higher levels of craving and negative affect in response to the 
presentation of alcohol cues. The more novel aspects of attentional focus and mindfulness 
were also considered within the context of alcohol use. Furthermore, the relationships 
between these variables were investigated separately for the two drinker groups, with path 
modelling employed to predict craving and attentional focus in heavy drinkers. Specifically, 
it was proposed that mindfulness subscales of Act with Awareness and Accept without 
Judgement would mediate the well-established relationship between personality variables and 
alcohol craving and attentional focus. 
In support of the hypotheses, heavy drinkers reported significantly higher levels of 
craving, impulsivity and reward sensitivity thank light drinkers. These findings also support 
the findings of prior research, which have demonstrated that heavy/problem drinkers 
consistently report higher levels of craving (e.g., Hobbs et al., 2005; Kabbani, 
Kambouropoulos, Loxton, & Bunker, 2014; Papachristou et al., 2012), reward sensitivity and 
impulsivity than light/social drinkers (See Dawe et al., 2007). Given the wide age range of 
participants in this study (21-69) and the mean age of 33, the findings suggest important 
implications for the broader community. Much of the research into alcohol use is conducted 
with university student samples whose drinking patterns have been shown to be influenced by 
factors not relevant to older drinkers, such as peer pressure and drinking outcome 
expectancies (Gullo, Dawe, Kambouropoulos, Staiger, & Jackson, 2010; Kabbani & 
Kambouropoulos, 2011). Thus, the current study contributes to the area by demonstrating 
these findings across a broad age range in a community sample. Highly reward sensitive 
individuals tend to be more responsive to alcohol-related cues and it also appears that neuro-
adaptations associated with excessive alcohol use may result in further heightened reward 
sensitivity (Dawe et al., 2007). Furthermore, chronic alcohol use has also been shown to have 
long-term effects on the prefrontal cortex that is responsible for impulse control (Jentsch & 
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Taylor, 1999). Thus, it appears that while impulsivity and reward sensitivity may influence 
drinking behaviour, the impact of chronic drinking may further impact upon the ability to 
regulate these personality traits.  
Significantly lower levels of mindfulness across the two subscales of particular 
interest in the current study - act with awareness and accept without judgement – were seen 
in heavy drinkers when compared with light drinkers. This finding supports prior research 
that has identified a significant relationship between mindfulness and substance use (Karyadi 
et al., 2014). Specifically, in a meta-analysis of the relationship between trait mindfulness and 
substance use, a stronger association was seen in inpatient clinical participants compared with 
outpatient and non-clinical participants, and in problem substance users compared with non-
problem users (Karyadi et al., 2014). Thus, it has been suggested that mindfulness may act as 
a protective factor against alcohol abuse, possible due to the greater capacity for attentional 
disengagement and autonomic recovery from an alcohol cue-exposure seen in more mindful 
individuals (Garland, 2011; Garland et al., 2010). 
The significant relationship between alcohol use and cue-elicited craving in both light 
and heavy drinkers is noteworthy suggesting alcohol cravings are not just a symptom of 
dependence. That is, while the cravings of light drinkers were significantly lower than that of 
heavy drinkers, these cravings are still closely associated with levels of alcohol use. This 
therefore suggests that cravings may motivate drinking behaviour across the spectrum of 
drinkers and as such craving plays an important role in explaining all levels of drinking 
behaviour. Thus, while much of the alcohol use literature implicates craving in problems 
drinking and the addictive process (T. E. Robinson & Berridge, 1993; Sayette et al., 2000; 
Tiffany, 2010; Tiffany & Conklin, 2000), the current findings suggest that cravings are also 
relevant to early drinking behaviours. This finding supports prior research examining craving 
with social drinkers through a variety of methodologies including cue-reactivity, priming, and 
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correlation studies (See Kabbani et al., 2014). While the extent of experience of craving may 
be different at different levels of alcohol use, it is evident that craving is a critical factor in 
both the initiation and maintenance of alcohol use.  
Of particular note is the moderate-strong correlation between negative affect and 
alcohol use in heavy drinkers that was not detected in light drinkers. This finding suggests 
that in the subset of problem drinkers, the more they drink, the higher their levels of negative 
mood in response to an alcohol cue. As levels of drinking increase, individuals begin to suffer 
more of the negative (e.g., hangover) effects of alcohol, with heavy/dependent drinkers 
generally report limited to no pleasure associated with drinking along with extreme 
withdrawal symptoms and negative consequences (e.g., family breakdown, loss of job) 
(Tiffany, 2010). 
In light drinkers, both positive and negative affect were significantly correlated with 
craving; whereas in heavy drinkers, craving was significantly associated with negative affect 
only. As discussed in study 1, extensive prior cue-reactivity, priming and correlational studies 
consistently reveal positive affect as more relevant to craving in lighter drinkers, with 
negative affect being significantly associated with craving in heavier/problem drinkers (See 
Kabbani et al., 2014). The current findings support prior research suggesting that light/social 
drinkers tend to associate drinking with positive social experiences and have greater positive 
outcome expectancies of drinking (Leigh & Stacy, 2004). As such, these individuals 
generally crave alcohol to enhance their positive affective experiences (e.g., be more 
sociable). However, heavier drinkers may experience more negative associations with 
cravings as they drink more to avoid aversive states such as withdrawal and stress (Baker, 
Piper, McCarthy, Majeskie, & Fiore, 2004). In the early stages of abstinence, addicts 
experience negative emotions as a result of physiological withdrawal symptoms, which are 
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often alleviated by alcohol readministration. Thus for recovering addicts, cravings come to be 
associated with relief from withdrawal symptoms (Baker et al., 2004; Tiffany, 2010). 
In addition, in heavy drinkers, alcohol cue-elicited negative affect was positively 
associated with impulsivity, sensitivity to reward, and punishment sensitivity, while 
punishment sensitivity was the only personality variable associated with negative affect in the 
light drinkers. Thus, in heavy drinkers, heightened levels of sensitivity to both punishment 
and reward resulted in greater negative affect in response to the presentation of alcohol cues. 
This result may seem counterintuitive given that reward sensitivity (approach) is generally 
associated with positive affect and punishment sensitivity (conflict/avoidance) with negative 
affect (Corr, 2008; Torrubia et al., 2001). However, the finding of the current study may be 
explained by the concept of frustrative non-reward, whereby an individual experiences an 
increase in negative emotions when presented with an appetitive situation in which they are 
not rewarded (Corr, 2002). Specifically, it has been proposed that highly reward sensitive 
individuals have higher expectations of reward in appetitive situations (e.g., presentation of 
an alcohol cue) and when the situation does not deliver a reward (e.g., they are not allowed to 
drink alcohol after cue presentation), they experience frustration resulting in negative 
emotions and the extent of this frustration is mediated by punishment sensitivity (Corr, 2002). 
Indeed, there are now several studies providing support for the hypothesis that the approach 
system can induce both positive and negative affective responses (Carver, 2004; Hundt et al., 
2013; Kambouropoulos & Staiger, 2004). Therefore, individuals who are highly sensitive to 
both punishment and rewards are likely to experience greater negative mood in response to 
appetitive cues of non-reward.  
Contrary to expectation, there was no significant correlation between subjective 
craving and attentional focus. It has been argued that attentional biases for alcohol may 
reflect the unconscious experience of the incentive salience attribution (wanting for alcohol) 
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process; therefore, one would expect this to be correlated with subjective craving, which 
reflects the conscious experience of wanting for alcohol (T. E. Robinson & Berridge, 1993, 
2000). This relationship was not identified in the current study but may be due to a number of 
factors. Firstly, a meta-analysis of studies examining the association between alcohol craving 
and attentional bias has shown only modest correlations between these two variables (Field et 
al., 2009). It has been suggested that, while these two variables are both posited to reflect the 
same underlying neurobiological process (incentive salience), craving is a subjective and 
conscious process and attentional bias is void of conscious control (Field et al., 2009; T. E. 
Robinson & Berridge, 2001). While the conscious and unconscious wanting experiences may 
reflect one underlying process, it is possible that these two experiences may act 
independently at different stages of the craving process. Specifically, it seems plausible to 
suggest that unconscious cravings are experienced initially as the problem drinker’s cognitive 
(attentional) processes become constricted/biased in the presence of alcohol-related cues. The 
conscious subjective experience of needing to drink then follows as the individual begins 
processing these cognitions and experiences the associated emotions. Therefore, while 
craving and attentional focus may be related products of the one underlying process, they are 
distinct and separable outcomes.  
Secondly, there was limited ecological validity due to the study being completed in 
their own home/office with alcohol cues being presented on a computer screen, which would 
not replicate the craving experience of a real world setting. Evidence from alcohol use studies 
incorporating simulated bar settings suggest that environmental context influences important 
alcohol-related cognitions that underlie drinking behaviour (Lau-Barraco & Dunn, 2009; 
Monk & Heim, 2013). Furthermore, given the lack of control over the testing environment in 
general, issues of internal validity must be considered. Additionally, the participants were a 
community sample and not dependent drinkers, who potentially experience more intense 
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cravings and a heightened unconscious experience of wanting. The findings from prior 
studies of the association between craving and attentional bias have shown the association to 
be stronger when levels of craving are heightened (Field et al., 2009). Therefore, it is 
suggested that future studies focus on heavier drinking populations with higher levels of 
cravings in order to best identify the association between craving and attentional focus. 
In support of prior research (Hicks et al., 2015), in heavy drinkers, alcohol cue-
elicited attentional focus was negatively associated with impulsivity suggesting the more 
impulsive an individual is, the narrower their focus of attention is in response to an alcohol 
prime. This association makes conceptual sense given that impulsive individuals tend to 
focus on immediate rewards; acting on the spur of the moment with little regards for the 
consequences of their behaviour (Hicks et al., 2015). This influence of trait impulsivity on 
attentional focus is likely to be magnified in situations of heightened motivational intensity, 
such as when presented with alcohol cues and may act to strengthen their focus on attaining 
their goal of alcohol consumption (Hicks et al., 2015).  
A moderate to strong negative correlation between impulsivity and mindfulness (act 
with awareness) was identified in heavy drinkers in the current study. In response to the 
limited prior research conducted to directly assess associations between impulsivity and 
mindfulness, Peters et al. (2011) conducted two large-scale studies with university students 
examining several measures of impulsivity and multiple facets of mindfulness. Their results 
revealed negative correlations between several facets of mindfulness and different 
components of impulsivity (e.g., motor, self-report), even after controlling for trait level 
negative affect and general distress. It appears that mindfulness skills may serve to counteract 
impulsivity by encouraging the individual to be more aware of their accepting of their 
internal experiences in order to monitor the antecedents of their impulsive tendencies as well 
as to reduce avoidance of distressing thoughts and feelings. Thus, it has been suggested that 
 115 
mindfulness skills may be particularly relevant to addressing impulsive responses to 
stressful/emotional situations (Peters et al., 2011). 
For heavy drinkers there was a positive association between cue-elicited attentional 
focus and mindfulness (Describe and Aware subscales); specifically, lower levels of 
mindfulness were associated with a narrower focus of attention. This finding fits with the 
idea that when an individual is experiencing a high intensity appetitive state, they “cannot see 
the forest for the trees” (Isen & Daubman, 1984; Kimchi & Palmer, 1982; Navon, 1977). 
With attention narrowly directed, the individual is limited in their capacity to observe and 
attend to a variety of stimuli around them such as the breath, sounds in the environment, or 
thoughts and emotions. Thus, the individual will find it particularly challenging to bring full 
awareness to the present moment; a key tenant of being mindful (Harris, 2007). Indeed, the 
current result is in accord with prior research findings with alcohol dependent inpatients with 
whom higher levels of mindfulness were associated with lower attentional bias toward 
alcohol cues (Garland, 2011; Garland, Boettiger, et al., 2012). Given the negative influence 
of narrowed and biased attention on cravings and alcohol seeking behaviour, it appears 
beneficial to consider mindfulness training as a means of treating and preventing problem 
drinking. Several studies have provided promising support for the use of mindfulness-based 
treatments with alcohol-dependent inpatients (Garland et al., 2010; Garland, Hanley, Farb, & 
Froeliger, 2015; Garland, Schwarz, Kelly, Whitt, & Howard, 2012). Specifically, in a sample 
of alcohol dependent adults, a 10-week mindfulness training intervention was shown to 
reduce stress and thought suppression and lessen alcohol-related attentional biases – all 
common antecedents of problem drinking (Garland et al., 2010).  
The novel contribution of this study was the examination of mindfulness as a factor 
underlying the association between personality and the subjective and unconscious 
experience of craving. Support for the hypothesised mediation was provided by the finding 
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that the mindfulness dimension ‘accept without judgement’ was a significant mediator of the 
relationship between punishment sensitivity and alcohol cue-elicited attentional focus. Thus, 
individuals who are particularly sensitive to punishment/aversive cues are argued to 
experience a narrowing of attentional processing due to their inability to accept the present 
moment without judgement. That is, highly punishment sensitive individuals are likely to be 
quick to pass judgement on their cognitions and emotions. Such judgement and criticism of 
one’s thoughts and feelings is likely to result in an emotionally intense experience resulting in 
a constriction of their cognitive processes. This finding supports prior research suggesting 
that from an evolutionary perspective, highly intense negative affective states served to focus 
ones attention to promote rapid and decisive action in order to avoid or escape threatening 
situations (Easterbrook, 1959; Fredrickson & Branigan, 2005; Harmon-Jones, Gable, et al., 
2012). While this result must be evaluated with caution given the lack of experimental 
control, the strong theoretical argument along with the temporal sequencing of the 
measurement of these constructs provides compelling support for this mediation. 
This finding may be particularly useful when considering the types of interventions 
prescribed to problem drinkers. Specifically, as suggested by Dawe et al. (2007), it may be 
pertinent to tailor treatment and prevention programs for problem and at-risk drinkers to 
particular personality traits. While there is agreement that traits such as impulsivity and 
punishment sensitivity play a key role in substance use problems, it is generally accepted that 
dispositional traits cannot be manipulated. However, the identification of dimensions of 
mindfulness that mediate the association between these key dispositional traits and craving 
processes may provide a promising lead for intervention programs. Specifically, problem 
drinkers displaying heightened punishment sensitivity may benefit directly from targeted 
mindfulness training that teaches the individual to accept the present moment experience 
without judging their emotions or thoughts.  
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In sum, this study demonstrated that levels of mindfulness might play a crucial role in 
explaining how personality traits influence attentional processes underlying cravings for 
alcohol. It appears that mindfulness may serve to counteract the effects of personality traits 
commonly associated with problem drinking. Thus, mindfulness training is likely to be a 
valuable treatment for intervening in the cycle of problem drinking. Further studies 
examining the role of mindfulness and attentional processes are warranted with problem 
drinking samples in order to better understand this paradigm. 
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8. Study 3: Does Attentional Focus Influence Cue-Elicited Craving Responses? 
Much theory and prior research supports the notion that regular and problem drinkers 
experience biased attention towards alcohol-related stimuli (See Field, 2006; Field & Cox, 
2008; Robbins & Ehrman, 2004). For example, when presented alongside neutral pictures, 
pictures of alcohol capture attention faster and maintain attention for longer (e.g., Field, 
Mogg, Zetteler, et al., 2004) in heavy drinkers than in lighter drinkers. Thus, in regular and 
problem drinkers, alcohol-related cues in the environment become particularly salient and 
attention grabbing. Major theories of addiction identify alcohol-related attentional bias as 
either directly leading to, or at least reflecting, the underlying processes that trigger alcohol-
seeking behaviour (Field et al., 2009). Moreover, these models all suggest that attentional 
bias is closely related to subjective alcohol cravings. That is, the extent to which an 
individual finds alcohol-related cues in the environment to be salient is associated with the 
strength of their desire to drink alcohol. 
While there is substantial evidence to suggest that heavy/problem drinkers experience 
a bias in the content of attention (i.e., alcohol-related stimuli as more salient than neutral/non 
alcohol-related stimuli), Hicks, Friedman, Gable, and Davis (2012) have more specifically 
questioned whether attentional scope may also be implicated in hazardous drinking 
behaviour. Attentional scope refers to the extent to which an individual’s attention is broadly 
focussed on the range of stimuli in their field of vision (global focus), versus focussing 
attention more narrowly on specific elements within this field (local focus) (Kimchi & 
Palmer, 1982; Navon, 1977). An individual with a predominantly local focus of attention may 
be described as not being able to see the forest for the trees; such that, they are likely to 
overlook the bigger picture as they are focussed solely on one particular element within their 
view (Kimchi & Palmer, 1982; Navon, 1977).  
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A substantial body of research into the functions of emotions has identified affective 
states as being specifically influential in the tendency to perceive stimuli at the local versus 
global level (Easterbrook, 1959; Fredrickson, 2001; Fredrickson & Branigan, 2005; Gable & 
Harmon-Jones, 2010; Isen & Daubman, 1984). While it was initially argued that positive 
affective states lead to a broadening of attention and negative affective states resulted in a 
narrowing of attentional focus (Fredrickson, 2001; Fredrickson & Branigan, 2005; Isen & 
Daubman, 1984), it has more recently been suggested that it is the motivational intensity and 
not the affective valence of the state that influences the focus of attention (Gable & Harmon-
Jones, 2010; Gable & Harmon-Jones, 2011, 2013). Evidence is now accumulating to suggest 
that high motivationally intense affective states lead to a narrowing of attentional focus 
whereas affective states low in motivational intensity result in a broadening of attentional 
focus (Fredrickson & Branigan, 2005; Gable & Harmon-Jones, 2008; Gable & Harmon-
Jones, 2010; Gable & Harmon-Jones, 2011, 2013; Hicks et al., 2012). For example, Hicks et 
al. (2012) discovered that higher alcohol-related approach motivation was associated with a 
narrowing of attention following presentation of alcohol pictures relative to both neutral and 
general appetitive pictures. That is, the higher the individual’s motivation to seek out alcohol, 
the greater their tendency was to narrow their focus of attention on the central details of an 
image (as opposed to the big picture) following exposure to alcohol-related cues. 
Gable and Harmon-Jones (2011) have subsequently questioned whether the 
relationship between motivational intensity and breadth of attention is bi-directional. As such, 
they sought to investigate if manipulation of attentional focus may also lead to changes in 
motivational states by measuring neural processing (from EEG N1 amplitudes) of appetitive 
versus neutral pictures following manipulation of global versus local attentional states. In 
emotion models, N1 responses are believed to reflect motivated attentional processing (Foti 
et al., 2009; Keil et al., 2001). Participants’ attention was manipulated by asking them to 
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either identify the small letters in a Navon composite letter (inducing local attention) or 
identifying the large letter in the Navon composite letter (inducing global attention) before 
being presented with either an appetitive (dessert) picture or a neutral (rock) picture. The N1 
amplitudes were assessed at 100ms following presentation of the appetitive and neutral 
stimuli. The results revealed greater approach motivated neural processing of appetitive 
pictures following the local attention manipulation when compared with the global 
manipulation (Gable & Harmon-Jones, 2011). Thus, these findings that a narrowing of 
attentional focus leads to greater approach motivated neural processing provides support for a 
bi-directional relationship between breadth of attention and motivational intensity. Thus, 
increased approach motivation leads to a narrowing of attentional focus, and a narrow focus 
of attention results in higher approach motivation.  
Building on the findings of Gable and Harmon-Jones (2011), Ryerson et al. (2017) 
sought to investigate whether a manipulation of attentional focus could impact approach 
motivated neural activity in response to alcohol pictures. In a series of trials, the 82 
participants were exposed to an alcohol or neutral image following either a global or local 
manipulation of attentional focus in the form of a Navon letter (Navon, 1977). When 
compared with those in the local manipulation condition, the participants who experienced 
the global manipulation recorded reduced N1 amplitudes following exposure to alcohol-
related pictures. That is, approach motivated neural activity was lower for participants who 
had undergone a broadening of attentional focus compared with those who were experiencing 
a narrowed scope of attention. This study supports the notion of a bi-directional relationship 
between approach motivation and attentional focus with reference to alcohol cues.  
The apparent circular relationship between emotion and attentional processing has 
particularly important implications for our understanding of addictive behaviours and their 
treatment/prevention. For example, while it may be near impossible to control an individual’s 
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motivation to seek out alcohol, it may be possible to indirectly influence their alcohol-seeking 
behaviour by manipulating the scope of their attention. As such, it seems pertinent to build on 
the findings of Hicks et al. (2012) and Ryerson et al. (2017) by investigating whether scope 
of attention similarly influences the subjective motivation to consume alcohol (i.e., craving).  
In addition to craving, the current study also sought to investigate whether high 
intensity affective states could be influenced by attentional scope. If the association between 
attentional focus and motivational intensity is bi-directional in nature (Harmon-Jones, Gable, 
et al., 2012; Harmon-Jones, Gable, & Price, 2013; Harmon-Jones, Price, et al., 2012), we 
would also expect that high intensity affective states, such as feeling of excitement and 
liveliness, would be influenced by the manipulation of attentional scope. Thus, the current 
study also sought to examine changes in affective states alongside craving and the extent to 
which these are influenced by a manipulation of attentional scope. 
Thus, the current study aimed to examine whether a global manipulation of attention 
could reduce cue-elicited cravings for alcohol in regular drinkers. Specifically, cravings for 
alcohol were assessed directly following alcohol cue exposure (time 1) after which the 
manipulation of attention was implemented and then a second craving rating (time 2) was 
recorded. It was hypothesised that individuals exposed to the local attention manipulation 
would demonstrate an increase in alcohol craving (from time 1 to time 2), while individuals 
exposed to the global manipulation were expected to experience a decrease in alcohol 
craving. A further aim of this study was to examine the change in affect over time in relation 
to cravings. Specifically, high activation and low activation positive and negative affect were 
assessed alongside craving. In line with the motivational dimensional model of affect, it was 
hypothesised that high activation positive affect and high activation negative affect would 
change over time in line with craving, whereas low activation positive and negative affective 





A total of 99 participants aged 20 to 68 years completed the study. Participants were 
part of an online community and dependent/clinical drinkers were not permitted to take part. 
Participants were sequentially allocated to one of two conditions. In condition 1, 49 
participants (34 male, 15 female) underwent a global manipulation of attention and the 50 
participants (29 male, 21 female) in condition 2 underwent a local manipulation of attention. 
There were 26 light drinkers and 23 hazardous drinkers in condition 1 and 24 light drinkers 
and 25 hazardous drinkers in condition 2.  
Measures 
Alcohol use. The 10-item Alcohol Use Disorders Identification Test (AUDIT; 
Saunders, Aasland, Babor, de la Fuente, & Grant, 1993) was utilized to assess frequency and 
quantity of alcohol consumption and to identify individuals drinking at hazardous/harmful 
levels. AUDIT scores range from 0 to 40, with scores of 8 or above indicating hazardous use, 
and 10 or above indicating harmful alcohol use. The AUDIT has been widely used with 
university student populations and has been found to be particularly sensitive in identifying 
nondependent problem drinking (Dawe, Loxton, Hides, Kavanagh, & Mattick, 2002). 
Cronbach’s alpha in the current study was .86. 
Craving. Craving was assessed with a single item, “How much do you want to drink 
alcohol right now?” Responses were recorded on a 100-mm visual analogue scale (VAS) 
anchored by the terms not at all and extremely. A single-item measure was deemed most 
appropriate as we sought to capture immediate responses over repeated assessments (Sayette 
et al., 2000). Furthermore, VAS have been found to be highly sensitive measures of reactivity 
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in a number of alcohol-related studies (e.g., Kamboj et al., 2011; Kambouropoulos & Staiger, 
2004, 2009). 
Positive and negative affect. Given that repeated assessments were to be conducted 
and that we were interested in immediate affective responses, brief measures of positive and 
negative affect were required. According to Watson, Wiese, Vaidya, and Tellegen (1999), 
high arousal descriptors best reflect fluctuations in appetitive and aversive motivational 
system functioning. Thus, two descriptors that have consistently been associated with high 
positive activation and high negative activation were selected to examine positive and 
negative affect in the current study. Excited and lively represented positive affect, and tense 
and distressed represented negative affect. Participants were asked to rate the extent to which 
they felt each emotion at that point in time on 100 mm VAS with endpoints of not at all and 
extremely. Variations of this measure have been utilized in prior cue-reactivity studies and 
found to be sensitive to changes in affect (Kambouropoulos & Staiger, 2004, 2009). 
Reward Sensitivity. The Sensitivity to Reward (SR) scale from the Sensitivity to 
Punishment and Sensitivity to Reward Questionnaire (SPSRQ; Torrubia et al., 2001) was 
utilised as a measure of reward drive. The SR subscale comprises 24 ‘yes’/‘no’ response 
items (e.g. ‘do you like being the centre of attention at a party or a social meeting?’), and 
generates an overall reward sensitivity score. The SR subscale has demonstrated good 
convergent and discriminant validity and acceptable reliability (a=.70) (A. Cooper & Gomez, 
2008). Further, the SR subscale correlates with alternative personality measures related to 
reward sensitivity, such as, extraversion, and sensation-seeking (Torrubia et al., 2001). Good 
internal consistency (α = 0.81) was demonstrated with this scale in the current study. 
Punishment sensitivity. The Sensitivity to punishment (SP) subscale of the SPSRQ 
(as above) provided our measure of punishment sensitivity. The SP subscale comprises 24 
‘yes’/‘no’ response items (e.g. ‘Are you often afraid of new or unexpected situations?’), and 
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generates an overall punishment sensitivity score. The scale displayed excellent internal 
consistency in the current study (α = 0.90). 
Rash impulsiveness. The impulsiveness subscale of the Eysenck Impulsiveness 
Questionnaire (I7; Eysenck, Pearson, Easting, & Allsopp, 1985) was employed as a measure 
of rash impulsiveness. The I7 comprises 19 ‘yes’/‘no’ response items. The I7 exhibited 
internal consistencies of .88 in the current study. ). The I7 impulsiveness subscale has been 
used widely in non-clinical samples and has demonstrated good reliability (a= .87) and 
construct validity, evidenced by factor analytic techniques demonstrating the I7 loads onto a 
rash impulsiveness factor together with other self-report measures of impulsivity (Whiteside 
& Lynam, 2001). 
Mindfulness. The 39 item Kentucky inventory of mindfulness scales (KIMS; Baer et 
al., 2004) was employed to examine four distinct subscales of mindfulness – observing (12 
items), describing (8 items), acting with awareness (10 items), and accepting without 
judgement (9 items). Observing reflects the importance of noticing and attending to stimuli 
such as the breath, sounds in the environment, or thoughts and emotions. Observing is 
represented by items such as, “I notice the smells and aromas of things”. Describing involves 
the non-judgemental labelling of observed phenomena with words such as worrying or 
sadness. Such labelling can be valuable in assisting the individual to acknowledge and 
recognise repetitive patterns of thinking. An example of an item to assess Describing is, “I’m 
good at finding the words to describe my feelings”. Acting with awareness involves engaging 
completely in the present moment by bringing full awareness and focus to the task or 
experience being undertaken. Acting with awareness is measured with items such as, “When 
I’m reading, I focus all my attention on what I’m reading.” Accepting without judgement 
involves accepting the present moment experience without judgement or evaluation. “I 
criticise myself for having irrational or inappropriate emotions” is one of the items used to 
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assess the facet of accepting without judgement. Items are rated on a 5-point Likert scale 
ranging from 1 (never or very rarely true) to 5 (almost always or always true). The KIMS has 
demonstrated good internal consistency in student and clinical samples (Observe, a=.91; 
Describe, a=.84; Act With Awareness, a=.83; Accept Without Judgement a=.87) and test-
retest reliability (Observe, r=.65; Describe, r=.81; Act With Awareness, r=.86; Accept 
Without Judgement r=.83) (Baer et al., 2004; Baum et al., 2010).  
Attentional focus. The Kimchi-Palmer local-global visual processing task (Kimchi & 
Palmer, 1982) was used to examine the extent to which an individual’s attentional is broadly 
or narrowly focused at that moment in time. Each trial involves presenting three figures on a 
page, with the test figure at the top of the page and two comparison figures below it. The 
figures are shapes composed of either the same shape or an alternative shape. For example, 
the test figure could be three small triangles in the shape of a larger triangle. One of the 
comparison figures will have local elements that are the same as the test figure but different 
global elements (e.g., four small triangles making up a larger square, while the second 
comparison figure having global elements that match the test figure but different local 
elements (e.g., three small squares in the shape of a triangle). Participants are asked to 
indicate which of the comparison figures more closely matches the test figure. If the 
comparison figure with similar local properties to the test figure is selected, this choice 
reflects a more narrow (local) focus of attention, whereas if the figure with the same global 
element is selected, then the choice reflects a broad (global) focused at the moment. An 
average of the total responses is calculated to determine the breadth of attentional focus at 
that point in time. Higher scores reflect a broader focus of attention, with lower scores 
reflecting a narrower attentional focus. This task has been used effectively as a measure of 
attentional focus in prior studies (Gable & Harmon-Jones, 2008; Harmon-Jones et al., 2013; 
Huntsinger, Clore, & Bar-Anan, 2010). 
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Alcohol cue exposure - Drinking behaviour questions. Participants were first 
presented with a photo of the most commonly consumed alcoholic beverages (e.g., beer, red 
wine, etc. – See Appendix B) and asked to identify the drink they most regularly consume. 
They were then asked a series of questions regarding how much they like the taste and smell 
of the drink, and where and with whom they usually drink.  
Navon letter task. In the Navon (Navon, 1977) letters task, participants are presented 
several trials. The stimuli in the letters task are large (global level) letters composed of 
smaller (local level) letters. Each large letter is made up of closely spaced local letters (e.g., 
an H made up of Fs). Participants are asked to indicate “as quickly and accurately as 
possible” whether the picture contains the letter T or the letter H, by pressing one button for T 
and another button for H. Global targets are those in which a T or an H is composed of 
smaller Ls or Fs. Local targets are those in which a large L or F is composed of smaller Ts or 
Hs. Faster responses to the large than to the small letters indicate a global (broad) focus, 
where faster responses to the small than to the large letters indicates a local (narrow) focus. In 
the current study, a series of 10 practice trials were presented before the test trials. The 
participants in the local condition were then presented with 78 trials in which the target letter 
was a local level letter, and 18 trials in which the target letter was a global level letter. In the 
global condition, participants were presented with 78 trials in which the target letter was a 
global level letter and 18 trials in which the target letter was a local level letter. Mean 
reaction times to local targets and global targets were calculated for each participant, with 
only reaction times to correct responses included. 
Procedure 
Participants were recruited through Amazon’s Mechanical Turk (MTurk), which is a 
website that is now commonly used to collect data for research projects (Buhrmester, Kwang, 
and Gosling, 2011). Within the MTurk environment, registered users can complete research 
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studies and other tasks online in their own time at a place of their choosing for nominal 
amounts of money. A new sample of participants was recruited for this study at a later date 
from the sample recruited for Study 2. A brief advertisement for the study appeared on the 
MTurk website and participants were then given the option of clicking on a link to view the 
online PLS. Once participants acknowledged the terms of the PLS, they were directed to the 
link to the study presented in Qualtrics. Participants began by completing ratings of craving, 
affect, and demographic questions. They were then presented with the I7, SPSRQ, and KIMS, 
which were randomised across participants.  Next, participants completed the Kimchi Palmer 
task followed by the AUDIT and were then presented with an alcohol prime consisting of a 
picture of several different types of alcohol along with questions regarding their drinking 
behaviour. Half the participants then underwent a local manipulation using the Navon letters 
(as in previous similar studies) and the other half received a global manipulation using Navon 
letters. Finally, participants completed a final set of craving and affect ratings. When the 
study was complete, participants were given a code that they then entered into the MTurk 
system to receive their payment. 
 
Results 
Preliminary Data Analysis 
Analysis of missing data was conducted with missing values analysis in SPSS, and all 
cases with more than 5% missing data were deleted from the dataset. Data missing at random 
was replaced with the series mean (Tabachnick & Fidell, 2013).  
Normality of variables was assessed, and data were screened for univariate and 
multivariate outliers. Univariate outliers were identified as those with a standardised score 
greater than 3.29 (p<.001) (Tabachnick & Fidell, 2013). These scores were re-coded a raw 
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score one unit greater or smaller than the next most extreme score in the distribution which is 
within 3.29 standard deviations from the mean. This technique allows outlying cases to 
remain in the dataset, however reduces their impact (Tabachnick & Fidell, 2013). 
Mahalanobis distance was used to assess multivariate outliers using the criterion p<.001 
(Tabachnick & Fidell, 2013). All multivariate outliers were deleted.  
Variables were screened for normality using Shapiro Wilks statistics with 
consideration given to the fact that normality statistics are highly sensitive in large sample 
sizes and violations in skewness and kurtosis have little impact upon analyses (Tabachnick & 
Fidell, 2013). Absolute skewness and kurtosis statistics indicated that there were no severe 
violations of distribution. 
Manipulation Check 
A manipulation check was conducted to examine whether the local and global 
manipulations had the desired effects on participants in each condition. Specifically, it was 
expected that if the local manipulation was effective, then participants in this condition would 
be expected to record faster responses to local trials versus global trials. In addition, 
participants in the global condition would be expected to record faster responses to global 
trials versus local trials. Two t-tests were conducted to test these hypotheses, and the results 
were as expected, with participants in the local condition reporting significantly faster 
responses to local trial compared to global trials, t (49) = 7.65, p < .001, and participants in 
the global condition recorded significantly faster responses to global trials when compared 
with local trials, t (48) = 10.52, p < .001. 
Descriptives 
A correlation matrix of the main variables of interest across the total sample (n = 99) 
in this study are presented in Table 1. Table 2 displays the mean, standard deviation and 
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range of scores for alcohol use, affect, personality, attentional focus, and mindfulness 
separately for the two conditions.  
Significant positive correlations were found between alcohol use and craving, with 
higher levels of alcohol use being associated with higher levels of craving. The significant 
negative correlations between craving and attentional focus, and between mindfulness and 
personality are notable.  
	  
Table 1. Correlations between affect, craving, attentional focus, personality and mindfulness 
variables across the total sample 
 Alc. Use Craving 1 Craving 2 Imp. SR SP Att. Aware Accept 
Alcohol Use -         
Craving 1 .50*** -        
Craving 2 .54*** .81*** -       
Impulsivity .48*** .23* .20* -      
Reward 
Sensitivity 
.44*** .15 .16 .65*** -     
Punishment 
Sensitivity 
.08 .04 .09 .01 -.17 -    
Attentional 
Focus 
-.05 -.25* -.25* .01 -.01 -.09 -   
Mindful 
Awareness 
-.11 -.14 -.15 -.39*** -.24* -.28** .13 -  
Mindful 
Acceptance 
-.17 -.19 -.20* -.32** -.22* -.44*** .03 .30** - 
 
Table 2. Means and standard deviations on craving and affect pre and post-manipulation for light 
and hazardous drinkers in local and global conditions 
  Time 1  Time 2 
Condition  Local Global  Local Global 
  M SD M SD  M SD M SD 
Craving           
     Light drinkers  31.46 28.09 32.31 26.26  29.75 28.18 30.42 24.83 
     Hazardous Drinkers  52.08 30.52 63.91 27.58  59.23 31.89 66.52 30.94 
Activated PA           
     Light drinkers  43.83 25.06 39.50 22.22  50.06 26.55 42.04 23.26 
     Hazardous Drinkers  40.85 23.99 35.91 22.43  53.12 23.42 48.02 27.89 
Activated NA           
     Light drinkers  12.73 16.89 21.02 21.97  22.75 27.29 25.60 25.65 
     Hazardous Drinkers  22.42 27.08 25.84 25.01  42.56 30.23 47.61 29.70 
Note: Number of participants per condition: 
Light drinkers x local condition: n = 24 
Hazardous drinkers x local condition: n = 26 
Light drinkers x global condition: n = 26 
Hazardous drinkers x local condition: n = 22 
 
A 2x2x2 mixed model ANOVA was conducted to test the hypothesis that the 
participants who underwent the global manipulation of attention would show a decrease in 
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craving from time 1 to time 2, whereas an increase in craving was expected in the participants 
who were exposed to the local manipulation of attentional. The within subjects variable was 
time with two levels (following cue exposure, following attentional manipulation). The 
between subjects IV’s were condition (local manipulation, global manipulation), and alcohol 
group (light drinkers, hazardous drinkers). Baseline craving levels were controlled for by 
entering baseline (T0) craving as a covariate in the analysis. The main effect of time was 
significant, F (1, 94) = 11.02, p < .01, ηp2 = .11. The main effect of condition was not 
significant, F (1, 94) = .01, p = .92, ηp2 = .00. The main effect of drinker group was not 
significant, F (1, 94) = 1.28, p = .26, ηp2 = .01. The interaction between time and condition 
was not significant, F (1, 94) = .01, p = .92, ηp2 = .00. There was a significant interaction 
between AUDIT group and time, F (1, 94) = 11.22, p < .01, ηp2 = .11. Tests of simple effects 
showed that the time effect was not significant in the light drinker group, F (1, 47) = 1.15, p = 
.29, ηp2 = .02, but that heavy drinkers reported a significant increase in craving from time 1 to 
time 2, F (1, 46) = 8.35, p <.01, ηp2 = .15. There was no significant three-way interaction 
between condition, AUDIT group, and time, F (1, 94) = .06, p = .81, ηp2 = .01. 
A 2x2x2 mixed model MANOVA was conducted to test the hypothesis that the local 
manipulation would lead to an increase in levels of activated positive and negative affect and 
the global manipulation would lead to a decrease in levels of activated positive and negative 
affect. The two dependent variables were activated positive affect and activated negative 
affect. The within subjects variable was time with two levels (following cue exposure, 
following attentional manipulation). The between subjects IV’s were condition (local 
manipulation, global manipulation), and alcohol group (light drinkers, hazardous drinkers). 
Baseline positive and negative affect levels were controlled for by entering baseline (T0) 
positive and negative affect as covariates in the analysis. The Box’s M test was not 
significant (p = .16) indicating equality of covariance matrices of the dependent variables. 
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The main effect of time was not significant, F (2, 91) = .71, p = .49, ηp2 = .02. The main 
effect of condition was not significant, F (2, 91) = .25, p = .77, ηp2 = .01. The main effect of 
drinker group was significant, F (2, 91) = 6.04, p < .01, ηp2 = .12. Examination of the 
univariate tests revealed hazardous drinkers reported higher levels of activated negative affect 
than light drinkers, F (1, 92) = 10.03, p < .01, ηp2 = .10. The interaction between time and 
condition was not significant, F (2, 91) = .24, p = .79, partial eta squared = .01. There was no 
significant interaction between AUDIT group and time, F (2, 91) = 1.51, p = .23, ηp2 = .03. 
There was no significant three-way interaction between condition, AUDIT group, and time, F 
(2, 91) = .06, p = .95, ηp2 = .01. 
 
Discussion 
A preliminary aim of this study was to further explore the relationships between 
personality, alcohol use, mindfulness and attentional focus. The main aim of the current study 
was to examine whether a global manipulation of attention could reduce cue-elicited cravings 
for alcohol in regular drinkers, and whether a local manipulation of attention could increase 
craving for alcohol. It was hypothesised that individuals exposed to the local attention 
manipulation would demonstrate an increase in alcohol craving, while individuals exposed to 
the global manipulation were expected to report a decrease in alcohol craving. A further aim 
of this study was to examine the change in affect over time in relation to cravings. 
Specifically, high activation positive and negative affect were assessed alongside craving. In 
line with the motivational intensity model, it was hypothesised that high activation positive 
affect and high activation negative affect would increase over time in the local condition, but 
would reduce in the global condition.  
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The strong significant relationship between alcohol use and cue-elicited craving both 
pre- and post-manipulation is noteworthy and is in line with the previous studies in this 
thesis. This finding supports extensive prior research examining craving with social and 
dependent drinkers through a variety of methodologies including cue-reactivity, priming, and 
correlation studies and suggests that subjective craving plays a particularly important role in 
the drinking process (See Kabbani et al., 2014). 
Interestingly, while both reward sensitivity and impulsivity were strongly correlated 
with alcohol use, only impulsivity was significantly correlated with craving (at both 
timepoints). This finding supports the notion that these two aspects of impulsiveness are 
distinct traits that influence drinking behaviour in different ways (Dawe & Loxton, 2004; 
Dawe et al., 2007). This finding also seems to be in line with the rationale presented earlier, 
suggesting that while reward sensitivity appears important for the initiation of drinking, 
where individuals associate drinking with rewarding aspects of alcohol; it appears that 
impulsivity may be the critical factor in the maintenance of drinking and the progression 
towards problem drinking. Specifically, it is the lack of forethought with regard to the 
consequences of behaviour and the inability to inhibit drinking behaviours in the face of 
negative consequences that appear to be the aspects of impulsiveness most heavily implicated 
in the maintenance of problem drinking. 
The significant negative correlation between craving and attentional focus is 
noteworthy suggesting that higher levels of craving are associated with a narrower focus of 
attention. This result is in line with the motivational dimensional model (Gable & Harmon-
Jones, 2010) suggesting that high motivationally intense states, such as craving for alcohol, 
lead to a narrowing of attentional focus (Fredrickson & Branigan, 2005; Gable & Harmon-
Jones, 2008; Gable & Harmon-Jones, 2010; Gable & Harmon-Jones, 2011, 2013; Hicks et al., 
2012). The heightened craving state is argued to lead to a narrowing of the individual’s focus 
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of attention, which results in a disregard for the bigger picture as the individual zeros in on 
their appetitive target. This finding also supports the notion that alcohol related attentional 
bias may be related to craving in that both outcomes are argued to reflect a common 
underlying neural process of incentive sensitisation. Specifically, incentive sensitisation is 
proposed to produce a bias of attentional processing toward drug-related stimuli (T. E. 
Robinson & Berridge, 1993, 2000, 2003). That is, drug-related stimuli come to be particularly 
salient and able to capture the attention of substance users. Thus, the degree to which drug 
cues command attention may provide an objective index of the extent to which this incentive 
salience mechanism is being activated by these cues (Field, 2006).  
The significant negative correlations between the two subscales of mindfulness 
(awareness and acceptance) with all three aspects of personality (impulsiveness, reward 
sensitivity and punishment sensitivity) are also notable. These findings suggest that 
heightened levels of impulsiveness, reward sensitivity and punishment sensitivity are 
associated with lower levels of mindful awareness and acceptance. The strongest correlations 
were between impulsiveness and mindful awareness (r = -.39) and between punishment 
sensitivity and mindful acceptance (r = -.44). These findings support prior research (Brown et 
al., 2007; C. Murphy & MacKillop, 2012; Peters et al., 2011), in particular that of Peters 
(Peters et al., 2011), who demonstrated act with awareness subscale of mindfulness as 
showing the strongest correlations with impulsivity. This finding suggests those who 
demonstrate heightened conscious awareness of their thoughts and feelings within their 
present moment experience may be better equipped to regulate impulsive behavioural 
tendencies, especially when faced with challenging or emotional situations. That is, it seems 
that mindful awareness may serve to counteract the tendencies of impulsive individuals to act 
rashly without consideration for the consequences of their behaviour, and in turn make 
conscious calculated decisions about their actions. The strong negative association between 
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the accept with judgement subscale of mindfulness and punishment sensitivity supports 
previous findings (Hamill et al., 2015; Harnett et al., 2016; Sauer, Walach, & Kohls, 2011) 
and suggests that individuals who demonstrate a tendency towards negative mood and 
sensitivity to threatening situations in their environment are likely to be more judgemental 
about their own thoughts and feelings. It seems plausible that engaging in a non-judgemental 
acceptance of one’s internal dialogue may assist with overcoming rumination and 
experiential avoidance that punishment sensitive individuals habitually engage in (Hamill et 
al., 2015).  
The lack of significant finding regarding the main hypothesis of this study does not 
support the motivational intensity model (Harmon-Jones, Gable, et al., 2012; Harmon-Jones 
et al., 2013; Harmon-Jones, Price, et al., 2012), or the prior research (Harmon-Jones, Gable, 
et al., 2012; Ryerson et al., 2017). No significant difference in levels of craving was seen 
following either the local or global manipulation regardless of drinker group (hazardous or 
light drinkers). The manipulation also does not appear to have had an impact on high 
intensity positive and negative affective states as expected. In order to determine whether this 
was due to a failure of the manipulation, a manipulation check was conducted to assess 
whether participants in the local and global conditions experienced the manipulation as 
intended. The analysis revealed that the local and global manipulations were successful, with 
individuals in the local condition recording significantly faster responses to local level stimuli 
than global level stimuli, and the opposite results were reported in the global condition. 
However, the manipulation was administered slightly differently in the current study to the 
way in which it was administered in prior studies. In previous studies (Harmon-Jones, Gable, 
et al., 2012; Ryerson et al., 2017), participants experience individual trials in which they were 
presented with either a single local or a global test item followed by the appetitive picture, 
after which their neural activity was recorded for each trial. However, the assessment of a 
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subjective experience is very different from that of neural activity, and thus, the assessment 
of craving was conducted as one instance at the conclusion of the presentation of numerous 
trials in the current study. In addition, the assessments conducted in the prior studies were in 
controlled lab setting where extraneous variables can be controlled. In the current study, the 
lack of ecological validity is likely to have contributed to the non-significant findings. 
Specifically, as participants were completing the study online in their own homes/work 
places, the lack of a relevant drinking context may have limited the impact of the alcohol-cue 
on craving and affective responses.  
The importance of context in eliciting cued responses has been well documented 
(Leyton, 2007; T. E. Robinson, Yager, Cogan, & Saunders, 2013; Sayette et al., 2000) (Lau-
Barraco & Dunn, 2009; Monk & Heim, 2013). In additional, there may have been other 
influences within the participants’ environments that impacted upon the cravings and 
affective experience that were unable to be controlled for. While much consideration was 
given to the image and questions presented as the alcohol cue within the constraints of the 
current study, a bar-like context controlling for extraneous variables is advised for future 
studies. Given that this was the first study to examine the effect of a manipulation of 
attentional focus on craving states, further consideration of the delivery of the manipulation 
and the extent to which it may impact upon a conscious craving state is warranted. 
A finding of particular interest is that overall, heavy drinkers reported a significant 
increase in craving from pre- to post-manipulation regardless of condition. This finding 
support that of prior cue-reactivity research, in particular for studies in which participants are 
presented with alcohol cues but not allowed to drink (Carter & Tiffany, 1999; Cooney, Litt, 
Morse, Bauer, & Gaupp, 1997; Duka & Townshend, 2004; Kambouropoulos & Staiger, 
2004; Staiger & White, 1991). It appears that the craving experienced by problem drinkers 
may be so intense that they are immune to attentional manipulations. Further research with 
 136 
different protocols needs to examine whether there are circumstances under which the 
manipulation of attention can directly influence alcohol cravings. If attentional manipulations 
are not powerful enough to reduce cue-elicited cravings for alcohol, this may provide 
evidence in support of the use of mindfulness skills as an intervention. Specifically, given 
that study 2 identified mindfulness as a mediator of the association between personality and 
attentional focus, it may be that mindfulness and not attentional processes should be the focus 
of programs attempting to intervene in problem drinking. 
Interestingly, while the main hypothesis was not supported, the analyses did reveal 
that heavy drinkers displayed a higher level of activated negative affect that light drinkers 
during the study. This finding is in line with much theory and prior research (Baker et al., 
2004; Field & Quigley, 2009; Garland, Carter, et al., 2012; Garland, Roberts-Lewis, et al., 
2014; Schlauch, Gwynn-Shapiro, Stasiewicz, Molnar, & Lang, 2013) suggesting that problem 
drinkers experience greater negative mood associated with their drinking as they often drink 
as a coping mechanism and generally experience negative outcomes as a result of their 
drinking such as financial and family problems. 
Conclusion 
In sum, the main aim of the current study was to examine whether the association 
between attentional scope and motivational intensity was bi-directional with regard to craving 
for alcohol. While the main hypothesis of this study was not supported, several important 
findings were identified. Consistent with prior research, craving and impulsivity-related 
personality traits were significantly associated with alcohol use. In addition, trait mindfulness 
was shown to be strongly related to impulsivity, punishment sensitivity and reward 
sensitivity, suggesting that trait mindfulness may play an important role in explaining the 
cognitive factors underlying problem drinking. Subjective craving was significantly 
associated to attentional focus, suggesting that there a narrowed attentional scope is 
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associated with increased levels of craving for alcohol. This finding supports the motivational 
intensity model along with prior research suggesting that high motivationally intense states 
are associated with a narrowed focus of attention (Harmon-Jones, Gable, et al., 2012; 
Harmon-Jones, Price, et al., 2012; Hicks et al., 2015; Hicks et al., 2012).  
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 9. General Discussion 
Incentive Sensitisation Theory (IST) (T. E. Robinson & Berridge, 1993, 2000) posits 
that there are two distinct psychological components of reward, termed ‘wanting’ and 
‘liking’, which reflect separate underlying neural systems (Berridge et al., 2009). ‘Wanting’ 
represents the motivational process by which incentive value is attributed to drugs and their 
related cues and is experienced as a craving or desire for drugs/alcohol, whereas ‘liking’ 
represents the hedonic impact of drugs and reflects their subjective pleasurable effects (T. E. 
Robinson & Berridge, 1993). According to IST, it is not the pleasurable effects (‘liking’) of 
alcohol, but the incentive salience (‘wanting’) that is implicated in alcohol use problems and 
addiction. While ‘wanting’ and ‘liking’ are posited to be dissociable (T. E. Robinson & 
Berridge, 1993, 2000), the findings of prior research have been inconsistent. It is argued that 
these inconsistent findings are the result of the varied measures utilised to assess these 
constructs, and this thesis argues for a unified measurement of these two constructs. 
Specifically, the measurement of ‘liking’ in prior studies has been varied and inconsistent. 
Given that Robinson and Berridge (1993) define liking as “the subjective experience of a 
sensation as pleasurable or hedonic...” and elucidate that “the term pleasure is used 
synonymously with the terms euphoria, hedonia or positive affective state” (p. 280), this 
thesis has argued for the positive affective response to alcohol consumption to best reflect the 
construct of liking’.  
In addition, it has been argued that subjective cravings are merely the conscious 
reflection of underlying unconscious wanting for alcohol, which is the key motivator of 
compulsive drinking (T. E. Robinson & Berridge, 1993). However, the relationship between 
conscious and unconscious craving/wanting remains poorly understood. Attentional biases 
toward alcohol-related cues (i.e., alcohol-related stimuli as more salient than neutral/non 
alcohol-related stimuli) have been heavily implicated in the unconscious processing of 
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alcohol cravings. While there is substantial evidence to suggest that heavy/problem drinkers 
experience a bias in the content of attention, Hicks, Friedman, Gable, and Davis (2012) have 
questioned whether attentional scope – the extent to which one’s attention is focussed on the 
range of stimuli in their field of vision – may also be implicated in hazardous drinking 
behaviour (Kimchi & Palmer, 1982; Navon, 1977). The motivational intensity model 
proposes that motivationally intense affective states constrict cognitive processes in order to 
promote goal-directed behaviour (Gable & Harmon-Jones, 2008; Gable & Harmon-Jones, 
2010; Harmon-Jones, Gable, et al., 2012). Evidence is now accumulating to suggest that high 
motivationally intense affective states, such as craving or drug seeking, lead to a narrowing of 
attentional focus whereas affective states low in motivational intensity result in a broadening 
of attentional focus (Fredrickson & Branigan, 2005; Gable & Harmon-Jones, 2008; Gable & 
Harmon-Jones, 2010; Gable & Harmon-Jones, 2011, 2013; Hicks et al., 2012). Thus, it 
appears that alcohol has the capacity to produce a narrowed mindset leading to an inability to 
process the breadth of information in one’s environment, which may explain many of the 
behavioural and cognitive deficits observed in problem drinkers (Hicks et al., 2012). To date, 
only minimal research has examined attentional scope with regard to alcohol use. 
An emerging body of research is examining mindfulness as a multidimensional 
construct that may be particularly relevant to substance use disorders (See Karyadi et al., 
2014; Zgierska et al., 2009). More specifically, studies have examined mindfulness and its 
associated attentional processes with regard to drinking and other substance related constructs 
(e.g., craving) in community and clinical samples (e.g., Bowen et al., 2009; Garland, 2011; 
Garland, Boettiger, et al., 2012; Garland et al., 2011; Garland, Carter, et al., 2012; Garland, 
Froeliger, et al., 2014; Garland et al., 2010; Wupperman et al., 2012). Findings from these 
studies suggest that more mindful individuals display lower levels of cue-elicited craving and 
negative mood as well as faster disengagement from visual alcohol cues. Thus, it appears that 
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mindfulness may serve as a protective factor with regard to cravings and alcohol attentional-
bias. Specifically, this thesis has argued that levels of mindfulness may provide an 
explanation for the relationship between personality (impulsivity and punishment sensitivity) 
and alcohol-related incentive motivational processes of craving and alcohol cue-elicited 
attentional focus. 
Subsequent research in the area of attentional focus (Gable & Harmon-Jones, 2011; 
Ryerson et al., 2017) has provided initial evidence to suggest that the relationship between 
motivational intensity and attentional focus is bi-directional. The apparent circular 
relationship between motivational intensity and attentional processing has particularly 
important implications for addictive behaviours and their treatment/prevention. As such, it 
seems pertinent to build on the findings of Hicks et al. (2012) that motivation to consume 
alcohol impacts upon attentional breadth by investigating whether scope of attention similarly 
influences motivation to consume alcohol (i.e., craving).  
The following section will discuss the major findings of the three studies reported in 
this thesis, provide an integration of the overall findings, and discuss the implications that 
emerged as a result of the thesis findings. Further, the limitations of this thesis will be 
discussed, followed by recommendations for future research, and concluding comments. 
 
Summary of findings and contribution to the literature 
Study 1 
Study 1 aimed to test one of the key tenets of incentive sensitisation theory – that 
‘wanting’ and ‘liking’ for alcohol are dissociable constructs. This study evaluated this notion 
by examining the relationship between subjective urge to drink and positive affective 
responses to alcohol cues and an initial drink of alcohol. There has been great inconsistency 
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in the measures used to assess “liking” for alcohol in prior studies (Goldstein et al., 2010; 
Hobbs et al., 2005; Lambert et al., 2006; Ostafin et al., 2010; Willner et al., 2005) and this is 
the first study to conceptualise “liking” for alcohol or the pleasurable aspect of drinking as 
the positive affective response experienced following consumption of an alcoholic beverage. 
While cue-elicited craving and positive affect were positively associated in both light 
and heavy drinkers, the hypothesis that urge to drink and positive affect would be dissociable 
in heavy drinkers following an alcoholic drink was supported. These findings support the 
incentive sensitisation theory and provide evidence that at least two reward processes, with 
putatively distinct underlying neural systems may be involved in alcohol use (T. E. Robinson 
& Berridge, 2000, 2008).  
As such, inconsistency with regard to cue-elicited positive affect in prior cue 
reactivity studies (Davidson et al., 2003; Kambouropoulos & Staiger, 2001; Skinner et al., 
2010) may arise from the assertion that both positive affective responses and craving 
responses to alcohol reflect a general appetitive motivational system. However, in line with 
incentive sensitisation theory, it is argued the extent to which an individual finds alcohol 
pleasurable will only be analogous to their craving for alcohol in the initial stages of use.  
This study also provided a novel addition to cue reactivity research with the inclusion 
of assessments of urge to drink and positive affect 20 minutes following alcohol 
consumption. This additional time-point afforded the opportunity to examine subjective 
reactions to the consumption of an initial drink as well as to investigate changes in reactivity 
over time. Thus, while traditional cue-reactivity studies contribute to the understanding of the 
motivation to initiate drinking, responses to the consumption of a drink provides scope for 
understanding the motivation to continue drinking once started. The results of the profile 
analysis also support the premise of the development of a dissociation between ‘wanting’ and 
‘liking’ with heavier alcohol use. Specifically, in light drinkers, the extent to which they 
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experienced changes in levels of craving was matched by the degree to which their positive 
mood changed. Whereas, in heavy drinkers, the sustained level of craving for alcohol from 
directly after consumption to 20 minutes following, was unrelated to their change in positive 
mood. In sum, this study provided support for the incentive sensitisation theory suggesting 
that the incentive motivational and pleasurable components of drinking are dissociable. 
Study 2 
The difference between light and heavy drinkers on craving, impulsivity and reward 
sensitivity scores reported in the current study support prior research demonstrating that 
heavy/problem drinkers consistently report higher levels of craving (e.g., Hobbs et al., 2005; 
Kabbani et al., 2014; Papachristou et al., 2012), reward sensitivity and impulsivity than 
light/social drinkers (See Dawe et al., 2007). 
Significantly lower levels of mindfulness across the two subscales of particular 
interest in the current study - act with awareness and accept without judgement – were seen 
in heavy drinkers when compared with light drinkers. This finding supports prior research 
that has identified a significant relationship between mindfulness and substance use (Karyadi 
et al., 2014). 
The significant relationship between alcohol use and cue-elicited craving in both light 
and heavy drinkers is noteworthy suggesting alcohol cravings are not just a symptom of 
dependence. This finding supports extensive prior research examining craving with social and 
dependent drinkers through a variety of methodologies including cue-reactivity, priming, and 
correlation studies (See Kabbani et al., 2014). In light drinkers, both positive and negative 
affect were significantly correlated with craving; whereas in heavy drinkers, craving was 
significantly associated with negative affect only. 
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In support of prior research (Hicks et al., 2015), in heavy drinkers, alcohol cue-
elicited attentional focus was negatively associated with impulsivity suggesting higher levels 
of impulsivity are associated with a narrower focus of attention in response to an alcohol 
prime. In addition, a moderate to strong negative correlation between impulsivity and 
mindfulness (act with awareness) was identified in heavy drinkers also supporting prior 
research suggesting that mindfulness skills may serve to counteract impulsivity by 
encouraging the individual to be more aware of their accepting of their internal experiences 
(Peters et al., 2011).  
For heavy drinkers there was also a positive association between cue-elicited 
attentional focus and mindfulness; specifically, lower levels of mindfulness were associated 
with a narrower focus of attention. This finding fits with the idea that when an individual is 
experiencing a high intensity appetitive state, they “cannot see the forest for the trees” (Isen 
& Daubman, 1984; Kimchi & Palmer, 1982; Navon, 1977). 
This thesis was the first to examine mindfulness as a mediator of the relationship 
between personality traits commonly implicated in substance use problems and alcohol 
related outcomes of craving and cue-elicited attentional focus. Support for the hypothesised 
mediation was provided by the finding that the mindfulness dimension ‘accept without 
judgement’ was a significant mediator of the relationship between punishment sensitivity and 
alcohol cue-elicited attentional focus. Thus, individuals who are particularly sensitive to 
punishment/aversive cues are argued to experience a narrowing of attentional processing due 
to their inability to accept the present moment without judgement.  
Study 3 
Significant positive correlations were found between alcohol use and craving 
supporting the findings of study one and demonstrating the key role of craving in the drinking 
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process. While both reward sensitivity and impulsivity were strongly correlated with alcohol 
use, only impulsivity was significantly correlated with craving (at both time-points). This 
finding supports the notion that these two aspects of impulsiveness are distinct traits that 
influence drinking behaviour in different ways (Dawe & Loxton, 2004; Dawe et al., 2007).  
The significant negative correlation between craving and attentional focus is 
noteworthy suggesting that higher levels of craving are associated with a narrower focus of 
attention. This result is in line with the motivational dimensional model of affect suggesting 
that high motivationally intense states, such as craving for alcohol, lead to a narrowing of 
attentional focus (Fredrickson & Branigan, 2005; Gable & Harmon-Jones, 2008; Gable & 
Harmon-Jones, 2010; Gable & Harmon-Jones, 2011, 2013; Hicks et al., 2012).  
The significant negative correlations between the two subscales of mindfulness 
(awareness and acceptance) with all three aspects of personality (impulsiveness, reward 
sensitivity and punishment sensitivity) are also notable. These findings support prior research 
(Brown et al., 2007; C. Murphy & MacKillop, 2012; Peters et al., 2011) and suggest that 
heightened levels of impulsiveness, reward sensitivity and punishment sensitivity are 
associated with lower levels of mindful awareness and acceptance. 
 The lack of significant finding regarding the main hypothesis of this study does not 
support the motivational intensity model (Harmon-Jones, Gable, et al., 2012; Harmon-Jones 
et al., 2013; Harmon-Jones, Price, et al., 2012), or the prior research (Harmon-Jones, Gable, 
et al., 2012; Ryerson et al., 2017). No significant difference in levels of craving was seen 
following either the local or global manipulation regardless of drinker group (hazardous or 
light drinkers). The manipulation also does not appear to have had an impact on high 
intensity positive and negative affective states as expected. 
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Discussion of Integrated findings 
This thesis adds to a growing body of literature investigating the role of subjective 
craving in alcohol use and misuse, and builds on prior research identifying the importance of 
personality and affective states in predicting at-risk drinkers. The novel aspects of this thesis 
are the integration of trait mindfulness with personality in predicting cravings for alcohol and 
alcohol-related attentional bias. 
Together, a number of overall findings have been identified in the current thesis. 
Firstly, evidence has been provided in support of the notion that the motivational and 
pleasurable aspects of alcohol use are distinct and separable facets of the drinking experience. 
Secondly, personality traits are crucial in identifying those at risk of problem drinking, and 
there are multiple key traits that influence different aspects of drinking behaviour.  In 
addition, alcohol-related attentional processes have been shown to be associated with craving 
for alcohol. Finally, mindfulness has been identified as an important aspect in understanding 
the processes underlying the association between personality traits and alcohol-related 
appetitive outcomes. 
Dissociation of the Incentive Motivational and Pleasurable Aspects of Drinking 
A focus of the current thesis was on the assessment of affective states alongside 
subjective craving across multiple time-points of a drinking episode in order to examine 
whether the incentive motivational and pleasurable effects of alcohol use can be dissociated. 
Study one examined both of these aspects of the drinking experience prior to drinking 
alcohol, directly following the consumption of an alcoholic drink, and 20 minutes prior to 
consuming the alcoholic drink. Specifically, study one identified that, in light drinkers, the 
extent to which they craved alcohol was significantly associated with their positive affective 
state across all three timepoints. Whereas, in hazardous drinkers the extent to which they 
craved alcohol was significantly associated with their positive affective state directly 
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following the consumption of alcohol however this association was no longer present 20 
minutes following when they would have been experiencing the effects of the alcohol. This 
finding suggests that the level of pleasure experienced by hazardous drinkers after having a 
drink is not associated with their motivation to seek out another drink. Thus, an important 
consideration for future research is to include additional time points to more entirely capture 
the full experience of a drinking episode.  
The role of personality in identifying vulnerability for problem drinking 
Impulsive personality traits have been consistently linked with alcohol use and 
misuse, and there is now a growing body of evidence to suggest that there are at least two 
distinct components – impulsivity and reward sensitivity - that influence alcohol use 
differently (Dawe et al., 2007; Gullo et al., 2010; Kabbani & Kambouropoulos, 2011). The 
current thesis supports this notion by showing that while reward sensitivity is related to 
alcohol use and craving across both light and hazardous drinkers, impulsivity was shown to 
be more important in the prediction of problem drinking outcomes. For example, in study 
two, reward sensitivity was positively correlated (r = .37) with alcohol use in light drinkers 
and with craving (r = .35) in heavy drinkers, but only in hazardous drinkers was impulsivity 
significantly correlated with both craving (r = .27) and attentional focus (r = -.25). In study 3, 
across the total sample, reward sensitivity was correlated with alcohol use (.44) only, whereas 
impulsivity was significantly correlated with alcohol use (r = .48) and craving ratings at both 
time points (r = .23 & .20).  
These results build on the findings of prior research (Dawe & Loxton, 2004; Gullo et 
al., 2010; Kabbani & Kambouropoulos, 2013) and theory suggesting that these two 
components of impulsiveness are distinct and appear to relate to alcohol use in different 
ways. Specifically, Dawe et al. (2007) have suggested that, with regard to alcohol use, the 
impulsive temperament may be regarded as comprising at least two separate but related 
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dimensions. Reward sensitivity (drive) is proposed to be important in the initiation of alcohol 
use, where the individual must find alcohol to be rewarding in order to motivate initial and 
ongoing drinking behaviour. Whereas, impulsivity, specifically, behaviour devoid of 
forethought and lacking reflection or consideration of consequences is implicated in the 
inability to cease drinking in the face of negative consequences and problematic drinking 
patterns (Dawe et al., 2007). Thus, individual differences in these two components of 
impulsiveness appear to be of particular relevance to the development of alcohol misuse in 
humans. 
Research with rats has also provided evidence to suggest that individual variation in 
impulsive type behaviours may be relevant in understanding the development of substance 
abuse. Specifically, reward sensitive and impulsive behavioural characteristics appear to be 
present in rats with regard to reward cues, and these impulsivity dimensions also appear to be 
distinct and influence reward seeking behaviours in rats in a similar way to that seen in 
humans. A series of studies with rats has identified considerable individual differences in the 
extent to which reward-related cues are attributed with incentive salience and consequently 
motivate behaviour (Flagel et al., 2008; Lovic et al., 2011; T. E. Robinson & Flagel, 2009; B. 
T. Saunders & Robinson, 2010). Specifically, when a lever is repeatedly paired with a food 
reward, sign-trackers will consistently approach and engage with the lever, even after the 
food reward has been presented (Flagel et al., 2008; Lovic et al., 2011; T. E. Robinson & 
Flagel, 2009; B. T. Saunders & Robinson, 2010), presumably because the conditioned 
stimulus has acquired incentive motivational properties (T. E. Robinson & Flagel, 2009). 
Under identical conditions, goal-trackers merely approach the site of reward delivery 
following presentation of the lever, as opposed to engaging with the lever. Thus, it appears 
that both sign-trackers and goal-trackers may be particularly sensitive to rewarding stimuli 
(i.e., reward sensitive). That is, when compared with rats that display ambivalence in 
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response to a conditioned reward cue, both sign- and goal-trackers seem to view the 
conditioned stimulus equally as predictive of reward. Thus, relating this back to the findings 
of the current thesis, certain rats appear to be particularly reward sensitive in that they find 
reward related cues to be especially rewarding. The point of difference between the two 
groups is that sign-trackers display difficulty inhibiting their approach and interaction with 
the conditioned reward stimulus, suggesting that sign-trackers are also especially impulsive. 
It is this rash impulsive aspect that seems to be most relevant to understanding problem use in 
the rats as it was in the humans in the studies reported in this thesis. Specifically, in the sign-
tracking rats, a cocaine-related cue was shown to be much more effective in maintaining 
cocaine self-administration behaviour and reinstating drug-seeking following extinction in 
sign-trackers than it is in goal-trackers (B. T. Saunders & Robinson, 2010), and sign-trackers 
were shown to be more susceptible to drug-induced psychomotor sensitisation (an indicator 
of incentive sensitisation) (Flagel et al., 2008).  
Thus, it appears that in both humans and rats, reward sensitivity plays an important 
role in the development of ongoing drinking behaviours where individuals must find alcohol 
particularly rewarding in order to continue use. However, it seems that heightened rash 
impulsivity is necessary for the progression to problem drink and dependence, whereby 
individuals have trouble disengaging from alcohol and alcohol-related cues and maintain use 
in the face of negative consequences. Future alcohol use studies are encouraged to examine 
both aspects of impulsiveness in order to build on the understanding of the role played by 
each component. 
Attentional Focus as the Unconscious product of Incentive Motivation 
Automatic or unconscious attentional processes have been heavily implicated in the 
development and maintenance of substance use behaviour and have been suggested to reflect 
incentive motivational processes (T. E. Robinson & Berridge, 1993, 2004). The findings of 
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study 3 support this notion by showing that higher levels of craving (which is posited to be 
the conscious experience of incentive salience) are associated with a narrower focus of 
attention following the presentation of alcohol-related cues. This finding specifically supports 
the motivational dimensional model (Harmon-Jones, Gable, et al., 2012; Harmon-Jones, 
Price, et al., 2012) that suggests that states high in motivational intensity will lead to a 
narrowing of attentional focus. It has been argued that a narrowing of attentional focus 
intensity serves to assist with goal attainment (Fredrickson, 2001; Navon, 1977). That is, if 
strong cravings for alcohol lead to a narrowing of attentional on alcohol-related cues, this will 
serve to eliminate distractions from the goal at hand and assist the individual to zero in on 
finding and consuming alcohol. Thus, attentional focus appears to play an important adaptive 
role in the goal attainment for substance users. As attentional processes generally operate at 
an unconscious level, a narrowed attentional focus is likely to motivate alcohol seeking 
without awareness or control. A lack of direct control over these important cognitive 
processes has important implications for prevention and intervention of problem drinking 
which is discussed in further detail in the following section on clinical implications.  
Mindfulness in explaining the complex relationships between personality and 
craving and alcohol-related attentional processes 
Decades of research has been dedicated to investigating the factors that render 
individuals at-risk of developing substance use problems (Adinoff, 2004; Ball, 2005; Carter 
& Tiffany, 1999; Drummond, 2001; T. E. Robinson & Berridge, 1993; Stewart & Eikelboom, 
1987; Tiffany, 1990). The current thesis has investigated the role of mindfulness with regard 
to alcohol use in an attempt to explain why and how personality relates to alcohol cravings 
and attentional processes. As such, a comprehensive model to better explain the associations 
between these important constructs was proposed in the current thesis. 
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Both study two and three of the current thesis identified a link between personality 
variables and alcohol use outcomes. In study two, heavy drinkers displayed higher levels of 
impulsivity and reward sensitivity than light drinkers, while in study three, significant 
correlations were found between personality (impulsivity and reward sensitivity) and alcohol 
use and between personality and craving. These findings support a large body of evidence 
showing that individual differences in certain personality traits have consistently been shown 
to predict the outcomes of alcohol use and problem drinking (Adinoff, 2004; Ball, 2005; 
Carter & Tiffany, 1999; Drummond, 2001; T. E. Robinson & Berridge, 1993; Stewart & 
Eikelboom, 1987; Tiffany, 1990). So, while there is clear evidence for an association between 
personality and alcohol use outcome, this thesis sought to examine whether mindfulness may 
be able to explain this association. 
The current thesis identified mindfulness as playing an important role with regard to 
craving and alcohol use. Specifically, in study two, heavy drinkers displayed significantly 
lower levels of mindful-awareness and mindful-acceptance that light drinkers. In addition, 
study three showed that, regardless of the attentional manipulation undertaken, higher levels 
of alcohol cravings were associated with lower levels of mindfulness. As such mindfulness 
appears to be particularly relevant in understanding levels of alcohol use and degree of 
cravings. These findings support a growing body of research in the area of mindfulness in 
alcohol use problems and addiction (Bowen et al., 2014; Chiesa & Serretti, 2014; Garland et 
al., 2010; Garland, Schwarz, et al., 2012; Hampson, 2012; Karyadi et al., 2014; Mermelstein 
& Garske, 2015; Peters et al., 2011; Reynolds, Keough, & O'Connor, 2015), and it appears 
that the role of mindfulness in alcohol use may also be closely associated with personality 
traits.  
In study two, a negative correlation was found between mindful-awareness and 
impulsivity in heavy drinkers. This suggests that, in heavy drinkers, higher levels of 
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impulsivity are associated with lower levels of mindfulness. It has been suggested that 
mindfulness may serve to offset the effects of an impulsive temperament through a greater 
awareness of one’s internal thoughts and feelings (Peters et al., 2011). A conscious awareness 
of the internal experience allows one to monitor the antecedents of impulsive behaviours and 
to acknowledge potentially problematic thoughts. Thus, mindfulness appears to be closely 
linked with both personality and alcohol cravings, and therefore appears to play an important 
role in the explanation of alcohol use behaviours. 
The current thesis makes a unique contribution to the alcohol use and craving 
literature by proposing a model that incorporates personality trait, cognitive processes and 
alcohol use outcomes into the one model. Specifically, in study two, the mindfulness 
dimension ‘accept without judgement’ was a significant mediator of the relationship between 
punishment sensitivity and alcohol cue-elicited attentional focus. Thus, individuals who are 
particularly sensitive to punishment/aversive cues are argued to experience a narrowing of 
attentional processing due to their inability to accept the present moment without judgement. 
That is, highly threat-sensitive individuals are likely to be quick to pass judgement on their 
cognitions and emotions. Such judgement and criticism of one’s thoughts and feelings is 
likely to result in an emotionally intense experience resulting in a constriction of their 
cognitive processes. This finding supports prior research suggesting that from an evolutionary 
perspective, highly intense negative affective states served to focus ones attention to promote 
rapid and decisive action in order to avoid or escape threatening situations (Easterbrook, 
1959; Fredrickson & Branigan, 2005; Harmon-Jones, Gable, et al., 2012).  
The current thesis builds on prior research by bringing together the components of 
personality, mindfulness, attention and self-report craving to provide a comprehensive model 
to increase our understanding of the complex processes at play underlying the progression 
towards addiction. Bringing all of these aspects together has important implications for the 
 152 
development of theoretical models and prevention and intervention programs alike. These 
issues are discussed in detail in the following implications sections of this thesis.  
Theoretical Implications 
The current thesis identified that numerous measures of ‘liking’ for alcohol and drugs 
have been used in prior studies and has argued that the inconsistency of measures used to 
examine this construct has resulted in inconsistent findings with regard to the dissociation of 
‘wanting’ and ‘liking’. Study one utilised a measure of state positive affect to examine 
‘liking’ for alcohol and it was argued that this measure best reflects the conscious hedonic 
experience of the effect of alcohol use. The findings of study one support incentive 
sensitisation theory by suggesting that the incentive motivational and hedonic effects of 
alcohol are distinct and dissociable components of alcohol use. Thus, it is recommended that 
future research employs a measure of affective states to examine ‘liking’ or that any 
alternative measures used directly or indirectly assess the affective or hedonic aspect of 
substance use.  
The measurement of both craving and affective states over time may assist in 
developing a greater understanding of individual differences in experiences of a drinking 
occasion and how this might differ between light and hazardous drinkers. This type of 
assessment allows for a clearer understanding of the subjective experience that represents the 
underlying motivational processes involved in alcohol use and problem drinking. Given that 
cravings and the hedonic effects of alcohol are dissociable phenomena and reflect distinct 
underlying processes, the measurement of both components over a series of time-points 
allows for a more detailed understanding of at what point of a drinking occasion the craving 
and affective experiences no longer correlate and therefore may identify where problematic 
drinking behaviours originate and develop. Cue-reactivity studies generally assess craving 
and affective states directly following cue exposure only. However, it is argued that the 
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experiences in the period following cue exposure or alcohol consumption may be further 
informative with regard to understanding craving processes and motivation to drink alcohol. 
Specifically, as identified in study one, there are many factors affecting the subjective 
experience directly following alcohol consumption such as the expectancies regarding the 
effects of the alcohol that may not directly reflect the motivational or hedonic effects of the 
alcohol. Therefore, an assessment of the cravings and affective state once these cognitions 
have dissipated and once the effects of the alcohol have been experienced seem particularly 
important to consider.  
In order to be better understand why some individuals are more susceptible to 
developing addictions, a better understanding of the “how” and “why” of the key 
relationships at play in addiction is needed. It has been suggested that the use of mediational 
models are critical in improving this understanding (Hampson, 2012). An understanding of 
the role of mindfulness in explaining the association between personality and alcohol-related 
motivational outcomes of craving and attentional focus may assist in our understanding of the 
processes underlying the development of problem drinking. The findings of study three 
support this assertion by showing that trait mindfulness may explain why higher threat 
sensitivity is associated with a narrower focus of attention in response to alcohol cues. Given 
the potential explanatory power of mediation models, it is suggested that theories of 
substance use and addiction consider the role of possible mediators of important relationships 
within their theories.  
 
Clinical Implications 
Understanding that heavy drinkers possess drinker profiles distinct from those of light 
drinkers provides a key in the identification of at-risk individuals. For example, hazardous 
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drinkers tend to display stronger associations between negative mood and craving/alcohol 
use. Hazardous drinkers also report higher levels of impulsivity and sensitivity to punishment 
and reward. Furthermore, as identified in the current thesis, the extent to which an individuals 
experience of pleasure associated with drinking no longer matches with their cravings to 
drink may serve as an indicator of risk for progression to addiction. Study one of this thesis 
identified that light drinkers display close associations between the extent to which they ‘like’ 
and ‘want’ alcohol; however, this association seems to disappear for those drinkers reporting 
hazardous drinking patterns. Thus, the point at which an individuals desire to drink alcohol 
no longer matches their enjoyment of drinking may mark the point at which they shift from 
being a regular social drinker to an addict. If a marker for this transition point could be 
identified, this may assist clinicians with identifying if and when individual cross over from 
regular drinkers to problem drinkers. As the assessment of subjective cravings and affective 
states is uncomplicated and quick, clinicians working with at-risk populations could utilise 
assessments of these constructs over time to monitor change over time in these constructs on 
a daily or weekly basis. This data may also be used to help educate individuals about the 
extent to which their drinking is becoming problematic by identifying the changes in the 
craving and affective states over time. 
If mindfulness can explain why personality influences alcohol use outcomes, this may 
suggest a role for targeted interventions for clinical populations. Specifically, as suggested by 
Dawe et al. (2007), it may be pertinent to tailor treatment and prevention programs for 
problem and at-risk drinkers to particular personality traits. One mechanism by which 
mindfulness training can be beneficial is to alter interpretation of one’s internal experience 
from identification (e.g., “my intense cravings mean that I need a drink”) to a perspective in 
which mental content is viewed as a mere passing though/feeling that doesn’t require 
judgement or action (e.g., I am currently experiencing cravings) (Teasdale et al., 2002). The 
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findings from a study of social drinkers by Ostafin and Marlatt (2008) suggest that mindful-
acceptance serves to diminish the influence of strong automatic alcohol-related processes on 
levels of drinking. One specific mindfulness treatment that targets this automatic association 
is termed “urge surfing”, in which participants are invited to engage more consciously with 
their urges/cravings (Bowen, Chawla, & Marlatt, 2011). Individuals are encouraged to 
observe the physical sensations associated with their craving and then to recognise the 
thoughts and emotions that relate to this experience. A key process is to identify any needs 
underlying the cravings (e.g., relief from negative emotions) in order to better understand the 
complex nature of and motivate behind these cravings (Bowen et al., 2011). With this 
practice, individuals are able to identify cravings when they arise, learn to observe them in a 
non-judgemental manner as opposed to reacting to or resisting the experience, and then 
consciously experience the decline as the urge passes (Bowen et al., 2011). Thus, particular 
mindfulness-based treatments may be particularly useful with non-clinical populations 
displaying problem-drinking patterns. 
Further, while there is agreement that traits such as impulsivity and punishment 
sensitivity play a key role in substance use problems, it is generally accepted that 
dispositional traits cannot be manipulated. However, the identification of dimensions of 
mindfulness that mediate the association between these key dispositional traits and craving 
processes may provide a promising lead for intervention programs. Specifically, problem 
drinkers displaying heightened punishment sensitivity may benefit directly from targeted 
mindfulness training that teaches the individual to accept the present moment experience 
without judging their emotions or thoughts.  
Limitations and directions for Future Research 
Studies two and three were conducted entirely online with no face-to-face contact at 
all between the participants and the researcher. While this method of colleting data is 
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advantageous in that accessing a larger pool of participants is much easier and faster it has 
it’s limitations in terms of ecological validity, monitoring of distractions and time take to 
completion (Tabachnick & Fidell, 2007). All baseline personality data were in line with 
expectations and prior research however, so there is some evidence to suggest that the data 
collected were of good quality. However, ecological validity may be a more complex issue 
when attempting to induce cue-elicited responses. Prior research has shown that context plays 
an important role in conditioned responding and as such the responses induced in these online 
studies may be weaker than would be seen if the studies were conducted in a more 
appropriate setting such as a simulated bar (Powell, 1995; Tiffany et al., 2000). Furthermore, 
the cues in studies two and three were in the form of pictures and questions designed to get 
the individual thinking about and imagining drinking, which is unlikely to be as effective in 
providing a craving response as if the individual were actually tasting the alcohol as was the 
case for study one. Thus, in order to elicit a most effective craving response, it is 
recommended that future studies are conducted in person with context specific cues where 
participants are provided with alcohol to at least taste as opposed to images and question 
relating to alcohol.  
While self-report and behavioural tasks were used in the studies in the current thesis, 
these studies would be strengthened by concurrent neurological measures (e.g., EEG). Prior 
research has demonstrated that N1 amplitudes in response to appetitive cues are larger in a 
local condition that a global condition (Gable & Harmon-Jones, 2011). While, a manipulation 
check was conducted in study three by examining response times to the different items in the 
Local-Global task, the measurement of neural activity can provide an additional measure of 
the extent to which the local or global manipulation has been effective for each individual. 
This neural information would add value to the self-report and behavioural measures of the 
studies in the current thesis. 
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Additionally, the use of self-report measures of alcohol use is a further limitation due 
to issues of self-report biases and underreporting. Specifically, the capacity of self-report 
measures to provide a valid measure of alcohol use can be influenced by participants 
underreporting their alcohol use. This is particularly applicable to measures of alcohol use, as 
issues such as social desirability may lead participants to underreport their alcohol use 
(Dawe, 2002).  
 
Conclusion 
This thesis has contributed to the alcohol use literature by providing further support 
for a dissociation between the incentive motivational and hedonic effects of alcohol in 
hazardous drinkers. This finding supports incentive sensitisation theory suggesting that 
problem drinkers do not enjoy drinking to the same extent that they crave alcohol. As 
discussed, this result has important implications for identifying at-risk drinkers. 
In addition, the present thesis adds to a growing body of literature identifying the 
importance of individual variation in personality in predicting problem drinking. More 
specifically, support for a two-factor model of impulsiveness with regards to alcohol use was 
provided by the studies in this thesis. Furthermore, punishment sensitivity was also shown to 
be particularly important in the prediction of alcohol use and craving in hazardous drinkers. 
A novel aspect of the current thesis was the examination of attentional focus with 
regard to alcohol craving. While it was argued that attentional focus and craving may reflect 
the same underlying neural system of incentive motivation, the results of the studies in this 
thesis were mixed suggesting a complex relationship in need of further investigation.  
A further novel aspects of this thesis was the integration of trait mindfulness with 
personality in predicting cravings for alcohol and alcohol-related attentional bias. The current 
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research identified mindfulness as a mediator of the association between personality and 
alcohol cue-elicited attentional scope, suggesting that low trait mindfulness may explain why 
impulsive individuals experienced biased attention towards alcohol cues.  
Taken together, the findings of this thesis provide novel insights into our 
understanding of alcohol craving with regard to personality, attentional processes, and 
mindfulness. The importance of mediation analyses in understanding why and how 
personality influences alcohol use outcomes has also been reinforced. The findings of this 
thesis must however be considered in the context of community populations and the extent to 
which they generalise to clinical populations requires further research.    
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Appendix A: Publication arising from this Thesis  








Appendix B: Measures 
Demographics 
1. Age: ____ 
2. Sex: M F 
3. Occupation: ____________ 
4. Please indicate the education level you have achieved:  
Postgraduate degree  Undergraduate degree  Honours degree 
Some high school             High school certificate Primary school  
other: ____________  
5. If you are currently studying please indicate your course: ___________________ 
6. Do you currently smoke cigarettes?     Yes  No 
6a. If you answered "Yes", how many cigarettes on average do you smoke each day?
 ______ 





 The Alcohol Use Disorders Identification Test 
Instructions: Try to answer the following questions in terms of ‘standard drinks’. Please ask 
for clarification if required. Please select the response that best fits your drinking. 
1. How often do you have a drink containing alcohol? 
o Never 
o Monthly or less 
o 2-4 times a month 
o 2-3 times a week 
o 4 or more times a week 
2. How many standard drinks containing alcohol do you have on a typical day when you 
are drinking? 
o N/A 
o 1 or 2 
o 3 or 4 
o 5 or 6 
o 7 to 9 
o 10 or more 
3. How often do you have six or more standard drinks on one occasion? 
o Never 
o Less than monthly 
o Monthly 
o Weekly 
o Daily or almost daily 
4. How often during the last year have you found that you were not able to stop drinking 
once you had started? 
o Never 




o Daily or almost daily 
5. How often during the last year have you failed to do what was normally expected of 
you because of your drinking? 
o Never 
o Less than monthly 
o Monthly 
o Weekly 
o Daily or almost daily 
6. How often during the last year have you needed a first drink in the morning to get 
yourself going after a heavy drinking session? 
o Never  
o Less than monthly 
o Monthly 
o Weekly 
o Daily or almost daily 
7. How often during the last year have you had feelings of guilt or remorse after 
drinking? 
o Never  
o Less than monthly 
o Monthly 
o Weekly 
o Daily or almost daily 
8. How often during the last year have you been unable to remember what happened the 
night before because of your drinking? 
o Never  
o Less than monthly 
o Monthly 
o Weekly 
o Daily or almost daily 
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9. Have you or someone else been injured as a result of your drinking? 
o No 
o Yes, but not in the last year 
o Yes, during the past year 
10. Has a relative or friend or a doctor or other health worker, been concerned about your 
drinking or suggested you cut down? 
o No  
o Yes, but not in the last year 
o Yes, during the past year 
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Visual Analogue Scales of Affect 
 
How excited do you feel right now? 
not at all                                                                                                         extremely 
____________________________________________________________________ 
 
How tense do you feel right now? 
not at all                                                                                                          extremely 
____________________________________________________________________ 
 
How relaxed do you feel right now? 
not at all                                                                                                         extremely 
____________________________________________________________________ 
 
How sad do you feel right now? 
not at all                                                                                                         extremely 
____________________________________________________________________ 
 
How lively do you feel right now? 
not at all                                                                                                          extremely 
____________________________________________________________________ 
 
How distressed do you feel right now? 
not at all                                                                                                         extremely 
____________________________________________________________________ 
 
How gloomy do you feel right now? 
not at all                                                                                                       extremely 
____________________________________________________________________ 
 
How content do you feel right now? 




Visual Analogue Scale of Urge to Drink 
 
How much do you want to drink alcohol right now? 
not at all                                                                                                         very much 
_____________________________________________________________________ 
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Eysenck Impulsivity Questionnaire 
Please answer each question by putting a circle around the ‘YES’ or the ‘NO’ 
following the questions. There are no right answers, and no trick questions. Work quickly and 
do not think too long about the exact meaning of the question. 
PLEASE REMEMBER TO ANSWER EACH QUESTION 
1) Do you often buy things on impulse?_____________________________  YES NO 
2) Do you generally do and say things without stopping to think?_________ YES NO 
3) Do you often get into a jam because you do things without thinking?____ YES NO 
4) Are you an impulsive person?___________________________________ YES NO 
5) Do you usually think carefully before doing anything?_____________ YES NO 
6) Do you often do things on the spur of the moment?__________________ YES NO 
7) Do you mostly speak before thinking things out?____________________ YES NO 
8) Do you often get involved in things you later wish you could get out of?_ YES NO 
9) Do you get so ‘carried away’ by new and exciting ideas, that you never  
think of possible snags?______________________________________   YES  NO 
10) Do you need to use a lot of self-control to keep out of trouble?_________ YES NO 
11) Would you agree that almost everything enjoyable is illegal or immoral?_ YES NO 
12) Are you often surprised at people’s reactions to what you do or say?_____ YES NO 
13) Do you think an evening out is more successful if it is unplanned or  
arranged at the last moment?____________________________________ YES NO 
14) Do you usually work quickly, without bothering to check?____________ YES NO 
15) Do you often change your interests?______________________________ YES NO 
16) Before making up your mind, do you consider all the advantages and 
disadvantages?___________________________________________ YES NO 
      17) Do you prefer to ‘sleep on it’ before making decisions?______________ YES NO 
      18) When people shout at you, do you shout back?_____________________ YES NO 
      19) Do you usually make up your mind quickly?_______________________ YES NO 
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Sensitivity to Punishment and Sensitivity to Reward Questionnaire 
Answer each question by circling "YES" or "NO" after each one.  There are no right or wrong answers, or trick 
questions.  Work quickly and don't think too much about the exact meaning of the questions. 
REMEMBER THAT YOU MUST ANSWER ALL THE QUESTIONS 
 1. Do you often refrain from doing something because you are afraid of it being illegal?  YES NO 
 2. Does the good prospect of obtaining money motivate you strongly to do some things?  YES NO 
 3. Do you prefer not to ask for something when you are not sure you will obtain it?   YES NO 
 4. Are you frequently encouraged to act by the possibility of being valued in your work, 
 in your studies, with your friends or with family?      YES NO 
 5. Are you often afraid of new or unexpected situations?      YES NO 
 6. Do you often meet people that you find physically attractive?     YES NO 
 7. Is it difficult for you to telephone someone you do not know?     YES NO 
 8. Do you like to take some drugs because of the pleasure you get from them?   YES NO 
 9. Do you often renounce your rights when you know you can avoid a quarrel with a 
 person or an organisation?        YES NO 
10. Do you often do things to be praised?       YES NO 
11. As a child, were you troubled by punishments at home or in school?    YES NO 
12. Do you like being the center of attention at a party or a social meeting?    YES NO 
13. In tasks that you are not prepared for, do you attach great importance to the possibility of 
 failure?          YES NO 
14. Do you spend a lot of time on obtaining a good image?     YES NO 
15. Are you easily discouraged in difficult situations?      YES NO 
16. Do you need people to show their affection for you all the time?    YES NO 
17. Are you a shy person?         YES NO 
18. When you are in a group, do you try to make your opinions the most intelligent or funniest?  YES NO 
19. Whenever possible, do you avoid demonstrating your skills for fear of being embarrassed?  YES NO 
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20. Do you often take the opportunity to pick up people you find attractive?    YES NO 
21. When you are with a group, do you have difficulties selecting a good topic to talk about?  YES NO 
22. As a child, did you do a lot of things to get people's approval?     YES NO 
23. Is it often difficult for you to fall asleep when you think about things you have done or 
 must do?          YES NO 
24. Does the possibility of social advancement move you to action, even if this involves not 
 playing fair?          YES NO 
25. Do you think a lot before complaining in a restaurant if your meal is not well prepared?  YES NO 
26. Do you generally give preference to those activities that imply an immediate gain?   YES NO 
27. Would you be bothered if you had to return to a store when you noticed you were given the 
 wrong change?         YES NO 
28. Do you often have troubled resisting the temptation of doing forbidden things?   YES NO 
29. Whenever you can, do you avoid going to unknown places?     YES NO 
30. Do you like to compete and do everything you can to win?     YES NO 
31. Are you often worried by things that you said or did?      YES NO 
32. Is it easy for you to associate tastes and smells to very pleasant events?    YES NO 
33. Would it be difficult for you to ask your boss for a raise (salary increase)?   YES NO 
34. Are there a large number of objects or sensations that remind you of pleasant events?  YES NO 
35. Do you generally try to avoid speaking in public?      YES NO 
36. When you start to play with a slot machine, is it often difficult for you to stop?   YES NO 
37. Do you, on a regular basis, think that you could do more things if it was not for your 
 insecurity or fear?         YES NO 
38. Do you sometimes do things for quick gains?      YES NO 
39. Comparing yourself to people you know, are you afraid of many things?    YES NO 
40. Does your attention easily stray from your work in the presence of an attractive stranger?  YES NO 
41. Do you often find yourself worrying about things to the extent that performance in intellectual 
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 abilities is impaired?         YES NO 
42. Are you interested in money to the point of being able to do risky jobs?    YES NO 
43. Do you often refrain from doing something you like in order not to be rejected or disapproved by 
 others?          YES NO 
44. Do you like to be competitive in all of your activities?     YES NO 
45. Generally, do you pay more attention to threats than to pleasant events?    YES NO 
46. Would you like to be a socially powerful person?      YES NO 
47. Do you often refrain from doing something because of your fear of being embarrassed?  YES NO 









Participants are instructed to examine the top image in each set of images, and to identify 




Navon Letter Task 
Each trial will present one of the four types of screens below, and participants will be 
instructed to respond as quickly as possible indicating whether they see the letter ‘T’ or the 











The Kentucky Inventory of Mindfulness Skills 
Instructions: Please rate each of the following statements using the scale provided. Select 
the response option that best describes your own opinion of what is generally true for you.  
1 2 3 4 5 
Never or very 
rarely true 
Rarely true Sometimes true Often true Very often or 
always true 
 
1. I notice changes in my body, such as whether my breathing slows down or speeds up  
2. I’m good at finding the words to describe my feelings  
3. When I do things, my mind wanders off and I’m easily distracted  
4. I criticize myself for having irrational or inappropriate emotions  
5. I pay attention to whether my muscles are tense or relaxed  
6. I can easily put my beliefs, opinions, and expectations into words  
7. When I’m doing something, I’m only focused on what I’m doing, nothing else  
8. I tend to evaluate whether my perceptions are right or wrong  
9. When I’m walking, I deliberately notice the sensations of my body moving  
10. I’m good at thinking of words to express my perceptions, such as how things taste, 
smell, or sound  
11. I drive on “automatic pilot” without paying attention to what I’m doing  
12. I tell myself that I shouldn’t be feeling the way I’m feeling  
13. When I take a shower or bath, I stay alert to the sensations of water on my body  
14. It’s hard for me to find the words to describe what I’m thinking  
15. When I’m reading, I focus all my attention on what I’m reading  
16. I believe some of my thoughts are abnormal or bad and I shouldn’t think that way  
17. I notice how foods and drinks affect my thoughts, bodily sensations, and emotions  
18. I have trouble thinking of the right words to express how I feel about things  
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19. When I do things, I get totally wrapped up in them and don’t think about anything 
else  
20. I make judgments about whether my thoughts are good or bad  
21. I pay attention to sensations, such as the wind in my hair or sun on my face.  
22. When I have a sensation in my body, it’s difficult for me to describe it because I can’t 
find the right words  
23. I don’t pay attention to what I’m doing because I’m daydreaming, worrying, or 
otherwise distracted  
24. I tend to make judgments about how worthwhile or worthless my experiences are  
25. I pay attention to sounds, such as clocks ticking, birds chirping, or cars passing  
26. Even when I’m feeling terribly upset, I can find a way to put it into words  
27. When I’m doing chores, such as cleaning or laundry, I tend to daydream or think of 
other things  
28. I tell myself that I shouldn’t be thinking the way I’m thinking  
29. I notice the smells and aromas of things  
30. I intentionally stay aware of my feelings  
31. I tend to do several things at once rather than focusing on one thing at a time  
32. I think some of my emotions are bad or inappropriate and I shouldn’t feel them  
33. I notice visual elements in art or nature, such as colours, shapes, textures, or patterns 
of light and shadow  
34. My natural tendency is to put my experiences into words  
35. When I’m working on something, part of my mind is occupied with other topics, such 
as what I’ll be doing later, or things I’d rather be doing  
36. I disapprove of myself when I have irrational ideas  
37. I pay attention to how my emotions affect my thoughts and behaviour  
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38. I get completely absorbed in what I’m doing, so that all my attention is focused on it  







Which of the above alcoholic beverages do you most regularly drink? 
 
The following questions refer to the drink you selected above. 
 
These below 3 questions were assessed on 100-point Visual Analogue scales 
 
How much do you enjoy drinking this drink? 
 
How much do you like the taste of this drink? 
 
How much do you like the smell of this drink? 
 
 
Where do you most commonly drink the beverage selected above? 
 
Who do you usually drink with? 
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Appendix C: Plain Language Statements 
 
Plain Language statement  
 
PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
 
Full Project Title: Alcohol use and attention 
Principal Researcher: Dr Nicolas Kambouropoulos 
Student Researcher: Rachel Kabbani 
 
1. Your Consent 
You are invited to take part in this research project if you are aged 21 or over. 
This Plain Language Statement contains detailed information about the research project. Its purpose is to explain to 
you as openly and clearly as possible all the procedures involved in this project so that you can make a fully informed 
decision about whether you are going to participate. 
Please read this Plain Language Statement carefully. Feel free to ask questions about any information in the document 
by emailing the researcher listed below. You may also wish to discuss the project with a relative or friend or your local 
health worker. Once you understand what the project is about and if you agree to take part in it, you can click on the 
link provided . By completing the online content of this study and submitting your results, you indicate that you 
understand the information and that you give your consent to participate in the research project. 
You may make a copy of the Plain Language Statement to keep as a record. 
 
2. Purpose and Background 
The purpose of this project is to examine the extent to which people react to alcohol-related cues in different 
circumstances. By examining the effects that personality, attention, and other individual characteristics have on 
reactions to alcohol cues, we may gain greater understanding of what leads people to consume and abuse alcohol. 
A total of 300 people will participate in this project. The results of this research may be used to help the student 
researcher, Rachel Kabbani, to obtain a PhD degree. 
 
3. Funding 
This research is funded by Deakin University. 
 
4. Procedures 
This study will take approximately 30 minutes. You will be asked to complete a series of questionnaires relating to your 
alcohol use (e.g., how often do you have a drink containing alcohol?), personality (e.g., Does the prospect of obtaining 
money motivate you strongly to do some things?), mindfulness (e.g., I pay attention to sounds, such as clocks ticking, 
birds chirping, or cars passing.), as well as some demographic information (e.g., age and gender). Your level of craving 
(e.g., How much do you want to drink alcohol right now?) and mood (e.g., How excited do you feel right now?) will also 
be assessed during the testing session. You may email the researcher listed below to obtain further information about 
the study and have any questions answered. 
 
5. Possible Benefits 
By increasing our understanding of the factors associated with alcohol consumption, one possible benefit of this study 
may be to aid in the development of treatments for those with alcohol use problems. For participants who are also 
university students, you may benefit from participating in the research through learning about how psychological 
research is conducted. We cannot guarantee or promise that you will receive any benefits from this project. 
 
6. Possible Risks 
It is not expected that you will experience any stress or discomfort as a result of participating in this study. However, if 
you are concerned about your drinking, please visit the following website for support services: 
http://rethinkingdrinking.niaaa.nih.gov/ToolsResources/Resources.asp#Mutual. Furthermore, you can end your 
participation in the project if you do become distressed at any point. 
 
7. Privacy, Confidentiality and Disclosure of Information 
Any information obtained in connection with this project and that can identify you will remain confidential. Storage of 
the data will adhere to the University regulations and be kept in secure storage for 6 years. 
A report of the study may be submitted for publication, but individual participants will not be identified in such a report, 
as only group data will be reported. All aspects of the study, including results, will be strictly confidential and only the 
researchers will have access to information on participants. You will be allocated an identification number to appear 
with your data so that your results can be collated. To maintain confidentiality, your results will be kept separate from 
your personal details. Group data may be published in scientific and academic journals. However, as all data will be 
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de-identified, your individual data will not be identifiable in any way. 
 
8. Participation is Voluntary 
Participation in any research project is voluntary. If you do not wish to take part you are not obliged to. If you decide to 
take part and later change your mind, you are free to withdraw from the project at any stage until you submit your data 
on the final page of the study. 
Your decision whether to take part or not to take part, or to take part and then withdraw, will not affect your 
relationship with Deakin University. 
Before you make your decision, a member of the research team will be available to answer any questions you have 
about the research project. You can ask for any information you want. 
9. Ethical Guidelines 
This project will be carried out according to the National Statement on Ethical Conduct in Human Research (2007) 
produced by the National Health and Medical Research Council of Australia. This statement has been developed to 
protect the interests of people who agree to participate in human research studies. 




If you have any complaints about any aspect of the project, the way it is being conducted or any questions about your 
rights as a research participant, then you may contact: 
The Manager, Office of Research Integrity, Deakin University, 221 Burwood Highway, Burwood Victoria 3125, 
Telephone: 9251 7129, Facsimile: 9244 6581; research-ethics@deakin.edu.au 
Please quote project number [HEAG-H 29_2014]. 
11. Reimbursement for your costs 
You will receive $3.00 for your participation in this project. 
12. To Participate and Further Information 
If you require further information, please contact Rachel Kabbani or the principal researcher, Dr Nicolas 
Kambouropoulos at Deakin University, Australia.  
If you wish to participate in the study, please follow the click the >> button below. 
 
